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Novel Anti-IL13 Antibodies and Uses Thereof 

Background of Invention 

[0001] The interieufdn (IL)-13 is a pleiotropic T helper cell subclass 2 {Th2) cytokine. Like IL4, IL13 
belongs to the family of type I cytokbies shaving the terflary slmcture defined l>y a 4<r4ieHcal 
hydrophobic bundle cxxe. IL13 has approximatsly 30% amino acid sequence homology wHi lU and 
shares many of the propwties of IL4 (Wynn. Ann. Rev. Immund., 21: 425 (2003)). The fbnctfanal 
similarity of lU and IL13 is attributed to the fact that IL13 can bind IL4 receptor alpha ch^n (IL4R-ff) 
subsequent to its binding to IL13 receptor alpha chain-1 (ILISRcrl) (Hershey, J. Allergy Clin. 
Immunol., 111: 677 (2003)). ll..4Rff is activated by lU and IL13 resuWng in Jakl-dependent STATB 
phosphorylation. Both lU and IL13 promote B-ceH proliferation and Induce class swHchlng to lgG4 
and IgE in combination wlh C04Q/CD40L cosiimulatlon (Pimnonen et al.. Proa HaH. Acad. Sci. USA. 
90: 3730 (1 993), Oettgen et al.. J. Allergy Clin. Immunol., 1 07: 429 (2001 )). 
[00)2] However, unlB<e IL4, IL13 Is not Involved In the differentiatton of naTVe T cells into Th2 ceHs 
(Zurawski et al., Immunol. Today, 15: 19 (1994)). IL13 up-regulates FceRI and thus helps in IgE 
priming of mast cells (de Vries, Allergy Qln. Immunol. 102: 165 (1998). In monocytes/macrophages, 
IL13 up-reguiatas expression of GD23 and MHO dass I and dass II antigens, down-regulate the 
expression of Fi^ and CD14. and inhibit anObody^tependent (^otoxk% (de Waal Malelyt et al., J. 
Immunol., 151: 6370 (1993), Clromarat et al.. Int Rev. Immunol., 17: 1 (1998)). IL13, but not IL4, 
promotes eosinophil survival, activation, and recailtment (Horie et al., Intem. IVIed., 36: 179 (1997), 
Luttmann et al., J. Immunol. 157: 1678 (1996), Pope et al., J. Allergy Clin. Immunol., 108: 594 (2001). 
IL13 also manifests Important functions on nonhematopoietic cells, such as smooth muscle cells, 
epithelial cells, endothelial cells and fibroblast cells. IL13 enhances prollfsratfon and chollnergb- 
induced contractions of smooth muscles (WMs-Karp, J. Aneigy Clin. Immunol., 107: 9 (2001). In 
epHhellai cells IL13 Is a potent ftiduco- of chemoklne produclion (U et J. Immunol., 162: 2477 
(1999), alters mucociliary dHferenSatkm (LaouklU et al., J. CDn. Invest, 108: 1817 (2001), decreases 
ciliary beat fi^uency of cHiated epithelial ceBs (Laoukill et al., J. Clin. Invest, 108: 1817 (2001), and 
results in gobi^ ceR metaplasia (Zhu et al., J. Clin. Invest, 103: 779 (1999), Gnmig et al., Science, 
282: 2261 (1998)}. In endothelial ceBs IL13 Is a potent Inducer of vascular ceK adhesion molecule 1 
(VCAM-1) whk^ Is Important fbr recnMment of eo^nophils (Bochner elt al., J. Immunol., 154: 799 
(1995)). In human dennal fibroblasts tL13 induces type 1 collagen synthe^s in human dermal 
fibroblasts (Roux et al., J. Invest Dsmiatol., 103: 444 (1994)). 

[00031 Althou£^ IL13 and tU share certain ftmctkHial similarities, studies in anknal models of 
disease and gene-knockout mtee demonstrated that IL13 possesses t^lque effector functions dstinct 
firom IL4 ami provkies ccwnpeUIng evidence (hat IL13, mdependent of other Th2 cytokines. Is 
necessary and sufBdent to Induce fisatures of aOergk: asthma (WHs-Karp et al. Sdenoe, 282: 2258 
(1998), Wsfter at al. J. Immunol 167: 4668 (2001)). tL13 may ptey a more s^rdflcant rde than o^er 
Th2 cyttAkies in effector fwK:tk>ns associated with ftM> symptoms d asthma (Corry, Cm. Opfti. 
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Immunol.. 11: 610 (1999)).Thl8 contention is supported In human disease by a strong association 
betwe^ 1L13 leveb and geneflc polymwphisms in the 1L13 gene aid disease axrelates (Wifls-Karp. 
et al. Respir. Res. 1: 19 (2000): VerceW et al.. Cum Opin. Allepgy Clin. Immunol., 2: 389 (2002); He et 
al., Genes Immunol., 4: 385 (2003). Arima et al.. J. Allergy am. Immunol.. 109: 980 (2003). Liu et al.. 
J. Clin. Allergy Immunol.. 1 12: 382 (2003)). Emerging data suggest that IL13 Induces features of the 
allei^ response via its actions on mucosal epttheHum and smooth muscle cells, rather than through 
the traditional pathways involving eoslnopWis and IgE^nediated events (Wills-Karp et al., Sd.. 282: 
2258 (1998)). 

[0004] Asthma is described as a chronic pulmonary disease that involves ahway Inflammation, 
hypenesponsiveness and obstnicBon. Physlologically, ainray hypenesponsiveness is documented 
by decreased bronchial airflow after bronchoprovocaflon with methacholine or histamine. Other 
trtggsre that provoke ainway obstrucBon Include cold air, exercise, viral upper respiratory infection, 
cigarette smoke, and respiratory allergens. Bronchial provocation with allergen induces a prompt early 
phase immunoglobulin E (lgE)-mediated decrease in bronchial aWow followed in many patients by a 
late-phase IgE-mediated reaction with a decrease In bronchial airflow for 4-8 houre. The early 
response is caused by acute release of Inflammatory substances, such as histamine, PGDj, 
leukotriene, tryptase and platelet activating factor (PAF), whereas the late response is caused by de 
novo synthesized pro-inflammatory cytokines (e.g. TNF<r, iU, IL13) and chemoklnes (e.g. MCP-1 and 
IWIMff) (Busse et al. In: Aileiw: Principles and Practice, Ed. MIddleston, 1173 (1998)). In chronic 
asthmatic patients, persistent pUmonary ^ptoms are mediated by the heightened response of Th2 
cells. Th2 cytokines are believed to play a vital role in the disease (Larohe et al., J. Allergy CRn. 
Immunol., 111: 460 (2003)), in partfeular, IL13 and IU produced by Th2 cells with NK phenotype 
(NKT) In the alnway as hdlcated In a model of asthma In rodents (Akbari et al.. Nature Med.. 9: 582 
(2003)). The gross pathokjgy of asthmatte ainways displays Iimg hyperinflaflon, smooth muscle 
hypertrophy, lamina rettoularis thtekening, mucosal edema, epithellal cell skjughing, cHia ceH 
dismption, and mucus gland hyperssCTetion. Mterosooplcally, asthma is characterized by the presence 
of increased numbere of eosinophils, neutrophils, lymphocytes, and plasma cells in the bronchial 
tissues, bronchial secretions, and mucus. InWaly, there Is recruitment of leukocytes from the 
btoodstream to the abway by activated CD4t T-lymphocytes. The activated T-lymphocyles also direct 
the release of inflammatory mediators fiDm eosinophils, m^t cells, and lymphocytes. In addiffon, the 
Th2 cells prockice IL4, 11^, 11-9 and IL13. 1L4, m conjundton wBh 1L13, signeSs the switch ftOTi IgM to 
IgE antibodies. 

iP005] Cross-linking of membrane-bound IgE moleailes by allergen causes mast eels to 
degranulale, releasing histamine, leukotrtenes, and other mediatora that perpetuate the airway 
inflammatton. IL5 activates the recnitment and acflvatkm of eosinopWIs. The activated mast cells and 
eosinophils also generate their cytokines that help to perpetuate the WlammaBon. These repeated 
c^es of Inflamnration in the hmgs wBh jr»|ury to the pi*nonary fissues foHowed by rep^ may prodiwe 
long4enn ^niotural chaiges Cremodefcig^ <rffhe akways. 
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[00061 Modetate asthma is cumBitfy treated with a daBy Inhaled antWnflammatory-corticosteraid or 
mast cell inhibitor such as cromolyn sodfum or nedocromil plus an Maled beta2-agonist as needed 
(3-4 times per da^ to relieve breaidhrou^ symptoms or allergen- or exerdsa-induced asthma. 
Cromolyn sodian and nedocromil blocic bronchospasm aid inflammation, but are usually effective 
only for asthma that is associated with £rilergens or exercise and typically, only for ^ivenile asflimatics. 
Inhaled ccrtcosterolds improve Inflammation, ainivays hyperreactivity, and obstruction, and reduce the 
number of acuta exacerbations. However, It fakes at least a month before effects are apparent and up 
to a year for marked improvement to oooff. The most fi^uenl side effects are hoarseness and oral 
fungal bifection, l.e., cantfidiasis. More serious side effecte have been r^xxled, e.g., partial adrenal 
suppression, growth inhibition, and reduced bona Ibnnation, but only with the use of hi^er doses. 
Beclomethasone, trianrKlnolone, and flunisolide probably have a similar potency; whereas budesonide 
and fluticasone are more potent and reportedly have fewer systemic side efl'eds. 
[0007] Even patiente with mild disease show ainway inflammation, including infiltration of the mucosa 
and epithelium witti activated T cells, mast cells, and eosinophils. T ceDs and mast cells release 
cytoidnes that promote eosinophil growth and maturation and the production of IgE antibodies, and 
these, in turn, increase microvascular penneabldty, disnjpt the epithelium, and stimulate neursd 
reflexes and mucus-seaeting glands. The result is airways hyperreactivity, bronchoconstrictlon, and 
hypersecretion, manifested by wheezing, cou^lng, and dyspnea. 

[0008] Traditionally, asthma has been treated with oral and Inhaled bronchodllators. These agents 
help the symptoms of asthma, but do nothing for the underlying inflammation. Recognition during the 
last 10 years of the importance of inflammation in Uie etiology of asthma has led to tiie increased use 
of corticosteroids, but many patients continue to suffer from uncontrolled asthma. 
[0009] Because of the importance of treaflng Inflammatory diseases in humans, particularly asthma, 
new bioactlve compounds having fewer side effects are continually being sought. The development of 
potent and spedflo Inhibitors of IL13, which remain active when administered long term to asthmatic 
ainivays, offers a novel approach to tiie treatment of asUima, as vrall as In ottw 1L13- and IgE- 
mediated diseases. 

Summary of Invention 

[0010] The present invention relates at least In part to antibodies that bind speciflcaily and witii high 
afflntty to botii glycosylated and non-glycosykrted human IL13; does not bind mouse IL13, and 
neutralize human IL13 adMty at an approximate moiw ratio of 12 (MAb:IL13). Also inducted In the 
present tnvoiflon are antibodies con^Krising the antigen binding regions derived from ttie light and/or 
heavy chain variable regions of said antibo(fies. The antibotfes of the invention may be monoclonal, 
and a monoclonal antibody may be a human antibody, a dilmeric antitxxiy, or a humanized antibody. 
[001 1] Examples of these antibodies are 2288/C-1 , 228A-4, 227-26, and 227-43. The hybrklomas 
that produce these anUbocfies were deposited on l^lovember 20, 2003, with tiie American Type Culture 
CoHectkin, 10801 Unlvo^ Blvd., Manassas, VA 20110-2209, und«- Accession lumbers PTA-5657, 
l=TA-5656, PTAr5664, and PTA^S, respectively. 
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[00121 The present invention includes anfibodies which have a VL sequence at least 95% 
homologous to that set forth in SEQ ID l^lO: 3, and a VH sequence at least 95% homologous to that 
set forth in SEQ ID NO: 4; antibodies which have a VL sequence at least 95% homdogoua to that set 
forth In SEQ ID NO: 5. and a VH sequence at least 95% homotogous to that set forth In SEQ ID NO: 
6; and antibodies which have a VL sequence at least 95% homologous to that set forth In SEQ ID NO: 
7. and a VH sequence at least 95% homologous to that set forth in SEQ ID NO: 8. The present 
Irivention also includes a recombinant antibody molecule, or an IL13-blnding fragment thereof, 
comprising at least one antibody heavy chain, or an ILminding fi^gment thereof, comprising non- 
human CDRs at positions 31-35 (CDR1), 50-65 {CDR2) and 95-102 (CDR3) (Kabat numbering) from 
a mouse anti-IL13 antibody, wherein posHtons 27-30 have the amino add Gly 26, Phe 27. Ser 28. Leu 
29, Asn 30. (SEQ ID NO: 18); and at least one antibody light chain, or an IL13-bindlng fragment 
thereof, comprising non^iuman CDRs at positions 24-34 (CDR1). 50-56 (CDR2) and 89-97 (CDR3) 
from a mouse antl-IL13 antibody, and framework regions from a human monoclonal antibody. 
IP013] The present inventton includes human anUgen-Wnding antibody fragments of the antibodies 
of the present invention including, but are not limited to, Fab. Fab' and F(ab% Fd, single-chain Fvs 
(scFv), slngleKrfialn antibodies, disulflde^inked Fvs (sdFv). The inventton also includes single-domain 
antibodies comprising either a VL or VH domain. On example of an scFv is depicted In Figure 21 , 
having the sequence of SEQ ID N0 152. 

[00141 The present Invention includes humanbed sequences of monodorai antibody 228B/C-1. 
These humanized feoomblnant antibody molecules comprise a variable light chain region comprising 
an amino acid sequence having the fomwla: FRL1-CDRL1-FRL2-CDRL2-FRL3-CDRl^FRU. 
wherdn FRL1 oinslsts of any one of SEQ ID Nos: 20-25; CDRL1 consists of any one of SEQ ID NOs: 
99-103; FRL2 consists of SEQ ID NO: 29; CDRL2 consists of any one of SEQ ID NOs: 104-114; 
FRL3 consists of any one of SEQ ID NOs: 30-56; CDRL3 consists of any of SEQ ID NO?: 115-116; 
and FRL4 consists of SEQ ID NO: 57-59; and comprising a variable heavy chain region comprising an 
ammo add sequence having the fomiula: FRH1-CDRH1-FRH2-CDRH2-FRH3-CDRH3-FRH4, 
wherein FRH1 consists of any one of SEQ ID NOs: 60-66; GDRH1 consists of any one of SEQ ID 
NOs: 1 17-122 ; FRH2 consists of any one of SEQ ID NOs: 67-75 ; CDRH2 consists of any one of 
SEQ ID NOs: 123-134; FRH3 consists of any one of SEQ ID NOs: 76-90; CDRH3 consists of any of 
SEQ ID NOs: 1^141; and FRH4 consists of SEQ ID NO: 91-92. The variatrie heavy chain rerfon 
may further comprise at least the CHI domain of a constant region or the CHI, CH2 and CHS 
domains of a constant region. The heavy chain constant region may comprise an IgG antibody, 
wherein the IgG antibody Is an IgGI antibody, an lgG2 antibody, an lgG3 antibody, or an lgG4 
antR>ody. 

[00151 The present invention also Indudes recombinant antibody molecules wherein the variable 
light chain Is chosen from any one of SEQ ID Nos: 3, 5. 7, 93, 95, 97, 142, 144, and 150. and a 

variable heavy diain chosen fiom any one of SEQ ID Nos: 4. 6, 8. 94, 96. 98, 143. 145. 146, 147, 
148, and 149. One particular antibody comprtees the variable Hght chain havbig the sequemce set 
forth in SEQ ID NO:142. and a wmMe heavy chain having the sequwice set forth h SEQ ID NO:143. 



4 



wo 2005/062967 



PCT/US2004/043501 



0OO16] The (Mresent invenBon Indudea the hj*rtdoma ceH lines that produce the monoclonal 
antBaodies 228B/C-1, 2MA-4, 227-26, and 227-43. The presort invention includes nucleic adds 
encoding the monoclonal aitibodles 228B/C-1, 228Ar4, 227-26, and 227-43, cell lines comprising a 
nudeic acid encoding these antibodies « chafcis thereof, and vectors oomprfeing the nudete add 
encoding these antitxjdies or chahs thereto. 

[0017] The present invention also includes antiljodies that bind the same epitope as 228B/C-1. 
E3®mplary polypeptides comprise aH or a portion of SEQ ID NO. 1 or variants thereof, or SEQ ID NO. 
2, wherein ambro add 13 is changed tern sMamlc add to lysine. The invenflon also relates to the 
epitope recognized by the antibodies of the present invention. Epitope peptides indude a pepUde 
comprising essentially or consisting of ESLINVSG (SEQ ID NO: 18) or YCAALESLINVS (SEQ ID 
N0:19). 

[0018] The present invention includes a conrq)ositlon comprislns the antibodies according to the 
claimed Invention In combination with a pharmaceutically acceptable carrier, dHuent, exdplent. or 

IP019] The present bwention indudes a method of treating a subject suffering from asthmatic 
symptoms comprising administering to a subject, e.g. a subject in need thereof, an amount of an 
antibody according to the d^mad invention effective to reduce the asthmatic symptoms, wherein the 
antibody may down-regul^e the activity of IL13 In the patient, reduce bronchial hypen-esponsiveness 
In the patient, and/or reduce eosinophilia In the lungs erf the sut)|ecL The present invention also 
indudes a mefliod of Inhibiting the infection of respiratory syncytial virus (RSV) comprising 
administering to a subject, e.g. a subjad In need thereof, an Inhibiting amount of the antibody of the 
daimed invention. 

[0020] The antibody of the present Invention may be administered by one or more of the routes 
induding intravenous. Intraperitoneal, Inhalation, intramuscular, subcutaneous and oral routes. The 
present invenfioi indudes an inhalaflon device that delivers to a patient a therapeutically effective 
amount of an antibody according to the daimed Invenaon. 

[0021] The present invention Indudes a method for detecQng interteukin-13 protein in a suiiject, e.g., 
a patient suffering from an allergic disease, comprising, e.g., the steps of aHowfng the antibody of the 
daimed Invention to contact a sample; and detecting the interleukln-13 throu^i the occun-ence of 
Immiffioreaction. Also descriljed are and methods for cflagnosing overexpression of IL13 in a sutsject, 
comprising the steps of (a) obtaining a san^e from the subject; (b) combining the sample with an 
antibody aocordHig to the claimed Invention under conditions which would allow immunaeaction w»i 
IL13; aid (c) determinftig whether or not IL13 is overesqpressed r^ative to a nomial level of expression 
oflL13. 

[0022] The present frivention Indudes a method for produdng the antttxxfles of fte daimed 
Invention, comprising the steps of: a) produdng an bnmutwger* compound comprising a 
glycosylated IL13 iroiety and an inmunogenic moiety; b) preparing an Injectable solution conprising 
said immunogenic compound in phosphate buffered sjiine (PBS) and an ac^ant; c) Immunizing a 
mouse with said Injectable solution by a combfralion of intravenous and intraperitoneal injections, d) 
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produdng a hybridoma by fusing a spleen cefl from said ImmunfcMd mouse with a myeloma cell; e) 
selecUng a hybridoma producing an antibody having the characteristics of the antibody of the claimed 
invention; and Q Isdatbig said anUbody. 

[0023] The piesent invention includes a method for InhlbHing IgE antibody production m a patient, 
which comprises administrating to the patient an effective amount of an IgE antibody production 
inhibiting effective amount of an antibody according to the claimed invention. The Inhibition of IgE 
antibody pnoducBon may prevent bronchW asthma, allergic rhinitis, allergic dermatitis, and 
anaphylaxis, and also treat bronchial asthma, allergic rhinitis, uficarla, and atopic dermatitis. 
[0024] The present invention includes a method of treating an IL13-medialBd disorder In a patient, 
comprising administering to the patient an effective anwunt of an aitibody or antlgen4)indlng flragnent 
thereof according to the claimed invention, wherein said antibody or antigen-binding fragment thereof 
inhibits binding of IL1 3 to its receptor and inhibits one or more functions associated wHh binding of the 
'mterleukin to said receptor. 

[00251 The present Invenflon Includes a method of treating an IgE-medlated disorder in a patent, 
comprising administering to the patient an effective amount of an antibody or antigen-binding fragment 
thereof according to the claimed invention, wherein said antibody or antlgen-Wnding Augment thereof 
inhibits binding of iL13 to Its receptor and inhibits one or more functions associated with binding of the 
Intfflieukin to said receptor. 

[00281 The present Invention includes a method for reducing the severity of asthma in a mammal 
comprising administering to the mammal a therapeutically effectlvo amount of an anti-IL13 monodonal 
antibody having at least one of the following chanacteristics: the abHity to bind human iL13 with a Ko 
between about IXIO" to about 1X 10^* M; the abHity to inhibit one or more functions associated with 
birKling of the Interleukln IL13 to the 1L13 receptor; and the Inabfllty of the antibody does to bind to 
nrau8elL13. 

[0027] Diseases and/or conditions mediated by IL13 that are contemplated by the invention Include, 
but are not limited to. allergic asthma, non-aller^ (intrinsic) asttima. allergic rhir*is. atopic dermatitis, 
anergic conjunctivitis, eczema, urticaria, fbod allergies, chronic obstmctive pulmonary disease. 
Uoerative colifis, RSV Infsctlon. uveitis, sderoderma, arid osteoporosis . 

Brief Description of tlie Drawings 

p)0281 FIGUf^ 1 deptets the binding of anti-IL13 monoclonal antibodes to human iL13. 

[00291 FiGUFlE 2 deptets the binding of antl-IU3 monoclonal antBaodles mutant IL13-Fa 

[0030} FIGURE 3 Illustrates that there Is no Inhibition of MAb 228WC-1 binding to human 1L13 by 

MAb JES10-5A2 (Phannlngen). 

[0031] FIGURE 4 Wu^tes the effect of antl-lL13 monoclonal anflbodios on the prdiferation of 
Hodgldn Lymphoma L-1236 ceils. 

[0032] FIGURE 5 iHusfrates the efled of antHL13 monoclonal antibodies on 1L13-Induced 
st9>piBSsion of 0314 aqpression In human monocytes. 

[00331 RGURE 8 illustrales the effect of antl-IL13 monootonal antibodies on IL13-induced up- 
reguiafion (tf CD23 expression h himian monocytes. 
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[0034] FIGURE 7 ilustrates the ^fiect of antHL13 monoclonal antibodies on ILIS-induced STAT6 
phosphorytetfon In THP-1 c^. 

[0035J FIGURE 8 depicts the amino add sequence of the VH and VL regions of monoclonal 
antibody 228B/C-1. 

p)36] RGURE 9 d^jlcts the amino add secpjenoe of the VH and VL regions of monoclonai 

antibody 228A-4. 

[0037] FIGURE 10 depicts the amino add setpjence of the VH and VL regions of monoclonal 
antibody 227-26. 

[0038] RGURE 11 dsjiricts the sequences of the light chErfn variable regions for humanizatkm of 
monodonai antibody 228B/C-1. Clones B to R represent dones tested with a human template 2 tbr 
VK and a murine VH, HT2-NEW and HT2-DP27 clones wore constructed with human frameworte for 
both VK and VH. 

[0039] FIGURE 12 depicts the con-espondlng heavy chain sequences of dOTes in Figure 1 1 . 

[0040] FIGURE 1 3 A-E depict ELISA profltes for combinatorial humanized cancBdates. 

[0041] FIGURE 14 A depicts EUSA profiles for 89 Vk/276G. Fig. 14B depicts the ELISA results for 

oonstrudllSVk/TSVhFL 

[0042] ROURE 1 5 depicts the sequences of combinatorial library candidates. 

[0043] RGURE 16 depicts a ccmpetiaon profRe for two candidates (CL5 and CL-13} assayed 

demonstrated as compared with the chimeric candidate (228 B/C #3) for binding to IL-13. The 

inelevant Fab is 51, which demonstrates no abflity to compete. 

[0044] Rgure 1 7 depicts the sequences of three affinity matured candidates. 

[0045] RguB 18 shows the alignment of IL13 protein sequences. 

[004^ Figure 19 depicts the binding epitope of Mab 228B/C-1 . 

[0047] Rgure 20 deplete the CDR varlante and ttieir respective SEQ ID Nos. 

[0048] Figure 21 delete the variable Hght chain and variable heavy chain seqi^nces for select 

candidate recombinant antibodies. 

Detailed Description 

P)04g] This invention Is not limited to the particular methodology, protocols, ce8 lines, vectors, or 
reagents descrR)ed herein because they may vary. Further, tfie tennlndogy used herein Is for the 
purpose of describing p^tkxila- embodiments only and Is not intended to Hmit the scope of the present 
Invention. As used herein and In the J^jpended danns, the singular fwms V, "an", and "the" Indude 
(Ajral reference unless the context dearty dictetes othenAHse, e.g., refsrence to 'a host ceil* indudes a 
phiraTity of such host cells. 

PX)S0] Unless defined otherwise, aH technical and sdentiflc temis and any acronyms used herein 
have the sane mear^gs as conmcxily understood by one of ordinary skill in the art In the field of the 
brvenfion. Although mr^ methods and materteris sin^ or equivalent to those desofosd herein can be 
used in ttie practice of the present Invention, the emmftoiy mettwds, devices, and materials are 
described hereh. 
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[0051] AB patents and pubHcattons mentioned herein are Incorporated herein by refefence to the 
extent aiowed by law for the purpose of describing and (flsdosing the proteins, enzymes, vectors, 
host cells, and methodologies reported thereh Mt m^ be used w«h the present Invention. 
However, nothing herein is to be construed as an admission that the fciventlon is nc* entitled to 
antedate such disclosure by virtue of prior invwtliOTi. 
IMMUNOGEN 

[0052] Recombinant IL13 was used to frnmunto mice to gaierate the hybridomas that pnxluce the 
monoclonal antibodies of the present invention. Recombinant IL13 is commerdaBy available from a 
number of soutx»8 (see, e.g. R&D Systems, Minneapolis. MN., PeproTech, Inc.. NJ. and Sanofi Blo- 
Industries, Inc., Tervose, PA.). AltemaUvely, a gene or a cDNA encoding IL13 may be doned into a 
plasmid or other expression vector and expressed In any of a number of expression systems 
acowdii^ to methods vi/ell known to those of skill in the art Mefliods of doning and expressing IL13 
and the nudekj add sequence for IL13 are well l<nown (see, for example. U.S. Patent No. 5.652,123). 
Because a the degeneracy of the gen^o code, a multitude of nudeotlde sequences encoding IL13 
polypepOdes may be produced. One may vary the nucleoflde sequence by selecting combinations 
based on possible codon choices. These combinations ate made in accordsaice with the standard 
tr^jlet genetic code as applied to the nudeofide sequence ttiat codes for naturally occurring IL13 
pdypeptlde and all such variations are to be considered. Any one of tiiese polypeptides may be used 
in the immunization of an animal to generate antibodies that bind to IL13. 

[0053] The immunogen IL13 polypeptide may, when beneficial, be expressed as a fusion protein that 
has the IL13 polypeptide attached to a fusion segment. The fiision segment often aids in protein 
purification, e.g.. by pennittbig ttie fiision proteh to be isolated and purified by affinity chromatogr^hy. 
Fusion proteins can be prochwed by cuHuring a recombinant cell transfonned with a fUslon nucleic 
add sequence ttiat encodes a protein Induding the fusion segment attadied to eHher the carboxyl 
and/or amino temihisi end of tiie protein. Fusion segments may Indude, but are not limited to, 
immunoglobulin Fc regions, giutathione-S-transfsrase, ;S-galactosidase, a poly-histidlne segnnent 
capable of binding to a divalent metal Ion, and maltose binding protein. 

[0(W4J Exemplary polypeptides cort^rise all or a portion of SEQ ID N0.1 or variants tiiereof, or SEQ 
ID NO. 2 wherein amino add 13 Is Xaa and may be changed from ttie wt, e.g, glutamic add to lysine. 
|P055] A fusion protein comprising a mutant ibnn of human IL13 was used to generate the 
antibodies of ttie present Invention. This mutant fonn of IL13 contained a single mutation resulting in 
an macBve fbrni of the protein (Thompson et al., J. Bid. Chem. 274: 2994 (1999)). In order to 
generate neutralWng antibocfies wtBi high affinity, the fusion protein comprised the mutant IL13 protein 
fused to an Immunoglobulin Fc, spedflcally lgG1, and was expressed in a mammalian ceD line such 
ttiat the recomWnait pn^n was nsrtur8% glycosylated. The Fc portion of the fusion protein may 
have provncted a confbnnaBonai stmcture ttiat exposed a key et^ti^. The glycosylation may have 
Increased ttie Immunogeniclty of ttie epitope, ailowing tt» generation of antibodies to ttiis partioilar 
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[0056] IL13 polypeptides expressed In £ coK lack glycosytertion and the commerd^ly available 
antl>odies tested were generated using this protela We tested ttiese aitibodles, e.g., R&D Systems 
and Phaimingen, and Ibund that antibodies generated with an imnwnogen produced In E co// do not 
cross react with the epitope bound by the antibodies of the present hvenUon. 
ANTIBODY GENERATION 

[0057] The antibodies of the present Invention may be generated by any suitable method icnown In 
the art. The antibodies of the present invention may compitee polyclonal antibodies. iVI^ods of 
preparing pdyclonai antibodies are i<nown to the skilled artisan (l-larlow, et al.. Antibodies: a 
Uboratexy IManual, (CokJ Harbor Laboratory Press, 2nd ed. (1988). which Is hereby 

incorpcvated herein by reference in its entirety. 

[005^ For example, an immunogen as described above may be administered to various host 
anhnals Indudln^, but not Rmtted to, rabbits, mice, rats, etc., to induce the production of sera 
containing polyclonal antibodies specific for the antigen. The admintefFatlon of the Immunogen may 
entail one or more injections of an Immunizing agent and, if ctesirad, an adjuvant Various adjuvants 
may be used to increase the immunotoglcal response, depending on the host species, and include but 
are not limited to, Freund's (complete and IncomplaiB), mineral gels such as aluminum hydroxide, 
surface adive substances such as tysoledthin, pluronte potyols, poiyanlons, peptides, oil emulsions, 
keyhcte limpet hemocyanins. dinitrophenol, and potentialy useful human adjuvants such as BCG 
(bacille Calmette-Guerin) and Corynebacterium parvum. Addition^ examples of adjuvante whidi may 
be employed Include the MPL-TDM adjuvant (monopho^oryl lipid A, synthette tr^aiose 
dicorynomyoolate). Immunizatton protocols are well known in the art in the art and may be perfbmied 
by any method that eik:lts an immune response in the anftnat host chosen. Ad|uvants are also weH 
known In the art 

[0059] Typk^aBy, the immunogen (with or without adjuvant) is Injected into the mammal by multiple 
subcutaneous or Intraperitoneal injections, or Intramuscularly or through iV. The Immunogen may 
Inchide an iL13 polypeptide, a fusion protein or variants thereof. Depending upon the nature of the 
polypeptkles (i.e., percerrt hydrophobk:ity, percent hydrophlNdty, stability, net charge, Isoelectric point 
etc.), K may be usefiil to conjugate the imrmnogen to a protein kncwvn to be immunogenk: in the 
manmal being Immunized. Svxi\ coi^u^rtton includes either chemteal conjugation by derlvattzing 
active chemical functional groiips to both the immunogen and the Immunogenic protein to be 
conjugated such that a covalent bond Is formed, or through fusksn-protein based methodology, or 
other methods known to the sWBed atisan. Examples of such inmminogenkj proteins include, but are 
not limited to, keyhole llmp^ hemo<7anin, ovalbumin, serum albumin, bovine tliyro£^uiin, soytiean 
tiypsta ir^ibKor, and promiscuous T helper peptMes. Various adjuvants may be used to increase the 
inrminologkat response as described above. 

[0060] The antBxxies of the present Invention comprise monoctontf anflbodies. Monodonsi 
antilxxfes may be prepared using liybridoma technology, suc*i as those desaftied by Kohier and 
MItetein, Nattre, 256:495 (1975) aid U.S. Pat No. 4,376,110, by Hariow, et a!., Antibodies: A 
Laboratory IManuai, (Cdd sprmg Haitxir Laboratory Press, 2.3up.nd ed. (1988), by Hammeriing, e* ai.. 
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i Monoclonal Anttwdles and T-Cell HybrWomaa (Saevter, N.Y., (1981)), or crtha- methods known to the 
■ arttsan. Other examples of methods which may be employed for proAidng monoclonal antfcodles 

include, txit are not limited to, the human B-cell hybrldoma technique (Kosbor et aL. 1983, 
, Immunology Today 4:72; Cole et al., 1983. Proa Natl. Acad. Sd. USA 80:2026-2030). and the EBV- 
i hybridoma technique (Cole et al.. 1985, Monoclonal Antibodies And Cancer Therapy, Alan R. Uss. 

Inc.. pp. 77-98). Such aniflxjdies may be of wy immuno^JbuBn dass including IgG, IgM, IgE, IgA. 

IgD and any subclass thereof. The hybridoma produchg the MAb of ttils invenfion may be cultivated fti 

vhmorinvlvo. 

: {0061] Using typical hybridoma techniques, a host such as a mouse, a humanized mouse, a mouse 
: . with a human Immune system, hamster, rgM, camel or any othw appropriate host animal, is typicaly 
: Immunized with an lmmun<^ to elicit lymphocytes ttiat produce or are capable of producing 
! antibodies that wiU spedficdly bind to IL13. Alternatively, lymphocytes may be Immunized /n v«ro with 
' theanUgen. 

[0062] Generally, in making antibody-producfcig hybridomas, either peripheral bbod lymphocytes 
("PBLS") are used if cells of human origin are desired, or spleen cells or lymph node cells are used if 
non-human mammalian sources are desired. The lymphocytes are then fused with an immortalized 

\ cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybrWoma cell (Qoding, 
Monoclonal Antibodies: Principles and Practice, Academic Press, (1986), pp. 59-103). ImmortaBzed 
cell Rnes are usually transfooned mammalian cells, particularty myeloma c^ of rodent, bovine or 
human origin. Typically, a rat «■ mouse myeloma cell line is employed. The hybridoma cells may be 
cultured In a suitable culture medium that preferably contains one or more subdanoes that inhibit ttie 

, growth or survival of the unflised, immortalized ceBs. For example, if the parental c^ lack the 
enzyme hypoxanthlrw guanine |*osphortt)osyl transferase (HOPRT or HPRT), the culture medium for 
the hybridomas typteally wMI hjdude hypoxanthNw. aminopterin, and thyirtdlne ("HAT medium"), 
substances that prevent the growth of HGPfTT-deliclent ceHs. 

(0C»3] Prefbned Immortalized cell lines are those that fuse efficiently, support stable high level 
expresskm of antibody by the elected antlbody-produdng cells, and are sensitive to a medium such 
as HAT medium. More prefenred immortalized ceH Hnes are murine myeloma lines, which can be 
i obtained, for instance, ftom flie Salk institute Cell Distribution Center, San Diego. Calif, and the 
American Type QJture CollecHon, Manassas, Va. Human myeloma and mouse-humai 
h^romyetoma cell lines may also be used tor ttie production of human monodonal antibodies 
(Kozbor, J. Immunol.. 133:3001 (1984); Brodeur et al., Monodonal Antibody Productton Technk|ues 
and Applcations, Marcel Dekker, Inc., Now Yort<, (1987) pp. 51-63). 

[00641 The culture medium In whteh ttie hybridoma eels are cultured can tiien be assayed for the 
: presence of monodoral antibocBes d^ected ^nst tiie IL13. The binding spedfidty of monodonal 
antibodes produced by the hybridoma eels is deterrrined by, e.g., immunoprecWtation or by an *n 
v»o tiMtng assay, «jch as radkiimmunoassay (RIA) or enzyme-lfriked imntHjnoad«>ri}ait assay 
(ELISA). Such techniques are known In the art and wRfrtn «w ski of the artisan. The binding afflrtfty of 
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the monoclonal antftKxIy to IL13 can, for example, be determmed by a Scatchard analysis (Munson at 

And. Bfochem., 107220 (1 980)). 
[0065] After the desired hybridoma cells are IdentHied, the clones may be subdoned limiting 
dkjfion procedures and grown by standard meliiods (Goding, supra). Suitable culture media for this 
purpose include, for example, Dulbecco^ Modified Eagle's Medium and RPMI-1 640. The monoclonal 
antlxxjies secreted by the subclones may be iK>iated or purified from the culture medium by 
conventional immunoglobulin purlficallon procedures such as, e.g., protein A-sepharose, 
hydroxyapatite chromatography, gel «(cluslon chromatography, gel electrophoresis, dialysis, or affinity 
I chromatography, 

[00661 A variety of mettKxis exist in the art for the proAictlon of monoclonal antibodies and thus, the 
invention Is not limited to their sole production in hydridomas. For example, the monoclonal antibodies 
may be made by recombinant DNA methods, such as those described in U.S. Pat No. 4,816,567. In 
this context, the term "monoclonal antibody" refers to an antibody derived from a single ei^aryotlc, 
phage, or prokaryotic done. The DNA encoding the monodonal antibodies of the invention can be 
readily Isdated and sequenced using conventional procedures {e.g., by using oligonucleotide probes 
that are capable of binding specificaHy to genes encoding the heavy , and light chains of murine 
antibodies, or such chdns ftom human, humanized, or other sources). The hydridoma eels of the 
invention s&ve as a preferred source of such DNA. Once Isolatad, the ONA may be placed Into 
expres^n vectors, which are then transfonned Into host cells such as NSO ceNs, Simian COS cells, 
Chinese hamster ovary (CHO) ceHs, or myeloma cells that do ncA othenMise produce immunoglobulin 
protein, to obtain the synthesis of monodonal antibodies in the recombinant host cells. The DNA also 
may be modified, for example, by substituting the cq(8ng sequence for human heavy and lig^t chain 
constant domains In place of the homologous murine sequences (U.8. Pat No. 4,816,567; Morrison 
eH ai, mpra) or by covalently Joining to the immunogiobulln coding sequence all or part of the coding 
sequence for a non-lmmuno£Nobulln pdypeptkle. Such a non-lmmunoglobulin polypeptkle can be 
substituted for the con^t domabis of an andbody of the Invention, or cam be sUistltutBd for the 
variable domains of one antigen-combining site of an antibody of the invention to create a chhnerio 
biv^nt antibody. 

[0067] The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies 
are well known bi the art For example, one method towdves recombinant expression of 
immunoglobulin Bght dwin and modified heavy chain. The heavy chain is tn«cated generally at any 
point in the Fc region so as to prevent heavy chain cross-linking. Alternatively, the relevant cysteine 
residues are substituted with another amino add residue or are deleted so as to prevent cross-Unking. 
[0068] AntSxxly fragments which recognize specific epitopes may be generated by known 
techniques. For exampto, Fab and F(sif)z fi^gmenis of the inventim may be produced by proteolytic 
deavage of IrnnuvngkAuibi nwlecirias, u^ enzymes such as papah (to produce Fed} frapnent^ 
pep^ (to produce F(ab72 fra^nte). F(ab% fragments contain Oie variable region, the light chain 
oonstfflit region and the CH1 domain of ttie heavy chain. 
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[0069] For some uses, including /n vM? use of anffljodles In humans and In vHm detection assays, it 
may be preferable to use chlmerto, humanized, or human antbodes. A chimeric antibody is a 
molecule in which different porttois of the antibody are derived from different animal spades, such as 
antibodies havhig a variable region derived from a murine nfionodonal antibody and a human 
imminoglobulhi constant region. Methods for producing chlmefte antBxjdies are known In ttie art See 
e.g., Morrison. Science 229:1202 (1985); Oi et al.. BioTeohnlquea 4:214 (1986); GlUies et al.. (1989) J. 
Immunol. Methods 125:191-202; U.S. Pat Nos. 5.807.715; 4,816,567; and 4,816397. which are 
incorporated herein by reference In their enflre^. 

[00701 Humanized aifibodles are antibody molecules generated in a non-human spedes ttiat bind 
the desired antigen having one or m<we complementarity detenmlning regions (CDRs) from the non- 
human species and frameworic (FR) regions tirom a human hnmuno^obuiin molecule. Often, 
framework residues in the human frannework regtons will be subsfituted with the corresponding 
residue from the CDR donor antibody to alter, preferably Improve, antigen bindbig. These fisamework 
subsfituttons are identified by methods weH known in the art e.g.. by modeling of the interacttens of 
the CDR and framework resWues to identify framework residues Important for antigen binding and 
sequence comparison to Identity unusual framework residues at partteular positions. (See, e.g.. 
Queen et ai., U.S. Pat No. 5,585,089; Riechmann et al.. Nature 332:323 (1988). which are 
Incorporated herein by reference in their enUreties). AntBjodles can be humfflii2»d using a variety of 
techniques known In the art induding. lor exampte, CDR-^rafting (EP 239,400; PCT publteatlon WO 
91/09967; U.S. Pat. Nos. 5,225.539; 5,530,101; and 5,585.089), veneering or resurfedng (EP 
592.106; EP 519,596; Padlan. Motecuiar Immunology 28(4/5):489-498 (1991); Studnid« et al., 
Protein Engineering 7(6):805-814 (1994); Roguska. et si., PNAS 91:96&-973 (1994)), and dialn 
shuffling (U.S. Pat No. 5,565,332). 

[0071] Generally, a humanized antibody has one or more amino add residues Introduced info It from 
a source that is non-human. These non-human amino add reddues are often refenwl to as "Import" 
re^lues, which are typically taken from an "import" varteijle domain. Humanization can be essenUaBy 
perfonned IWlowing the methods of Wintw and cowrkers (Jones et al.. Nature, 321 :522-525 (1986); 
Reichmann et al.. Nature, 332:323-327 (1988): Verhoeyen et al., Science, 239:1534-1536 (1988), by 
substituting rodent CDRs or CDR sequences for the corresponding sequences of a human antibody. 
Accordingly, such "humarfeed" anfibocBes are dilmerte antibodies (U.S. Pat No. 4.816,567), wherein 
substantially less than an intact human variable domain has been substituted by the conBsponding 
sequoTce from a non-human spedes. in practfce, humanized antibodtes are typfcally human 
antfcodies In which some CDR resWuas and possible some FR residues are substituted fiom 
analogous sitss in rodei^ antMxxfies. 

[0072] Completely hum»t antibodtes are paittoularfy desb^bfe for therapeutic treatment of human 
pattents. Human anBbodtes can be made by a valety of mettiods known in the art indudir^ phage 
display methods desalbed above using antibody Itorarles derived from human immunogkjbulh 
sequences. See also, U.S. Pat. Nos. 4.444.887 and 4,716,111; and PCT publteatlons WO 98/48645, 
WO 98^0433, WO 98C4893, WO ^16654, WO 9604096. WO 96/33735. and WO 91/10741; each 
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of which is incxaporated herdn by rsfarence in fts entirety. The techniques of Cole et al., and Boerder 
et al., are also availaiJie for the preparation erf human monodonal antltxjdies (Cole et al., Monoclonal 
Arrtil>odies and Caicer Therapy, Man R. Riss, (1985); and Boemer et aL, J. Immunol.. 147(1 ):86-95, 
(1991)). 

[0073] Hunian antibodies can also be praducal using transgenic mice whidi are incapable of 
expressing functional endogenous Immunoglobullns, but which can express human immunoglobulin 
genes. For example, the human heavy and light chain immunoglobulin gene complexBS may be 
introduced randomly or by homologous lecombhatfon Into mouse embryonic stem cells. Alternatively, 
the humsMi variabte re£^, constant region, and divereity region may be Introduced into mouse 
embryonic stem cells In addition to the htman heavy and light chain genes. The mouse heavy and 
light chain immunoglobuBn genes may be rendered non-Hinctlonal separately or simultaneously with 
the Introduction of human tmmmoglobuHn loci by homologous recombination. In particular, 
homozygous deleHon of the JH region prevents endogenous antibody production. The modified 
embryonic stem cells are expanded and microlnjected Into blastocysts to produce chimeric mice. The 
chimeric mice are then bred to produce homo2ygous offspring which express human antibodies. The 
transgenic mice are Immunized in the nonnal fashion with a selected antigen, 9:g.. aH or a portion of a 
polypepSde of the invention. Monoclonal antibodies directed against the switigen can be obtained Itam 
the immunized, transgenic mice using conventional hybridoma technology. The human 
immitfio^obulln transgenes hartwred by the transgenic mice rean^nge during B eel differentlatiOT, 
and subsequently undergo dass switching and somatic mutation. Thus, using such a technique, It Is 
possible to produce therapeutteally useful IgO, IgA, IgM and IgE antibodies. For an overview of this 
technology for produdr^ human »tfibodies, see Lonberg and tHuszar, InL Rev. Immunol. 13:65-93 
(1995). For a detailed discussion of this technology for producing human antibodies and human 
monodonal antibodies and protocols for producing such antttxxJies, see, e.g., PCT putrilcations WO 
98/24893; WO 92/01047; WO 96/34096; WO 96/33735; European Patent No. 0 598 877; U.S. Pat 
Nos. 5,413,923; 5.625,128; 5,633,425; 5,569.825; 5,661,016; 5,545.806; 5.814.318; 5.885,793; 
5,916,771; and 5,939,598, which are incorporated by reference herein in their entirety. In addition, 
companies such as /^Dgenix, ina (Freemcxit, Calif.), Genphann (San Jose, Calif.), and Medarex, Inc. 
(Princeton, N.J.) can be engaged to provide hunran antibodies directed against a selected antigen 
u^g technology similar to that described above. 

px)74] /Mso human MAbs codd be made by immuring mice transplanted wiOt human peripheral 
blood leuia)cytes, splenocytes or bone mamiws (e.g., Trioma techniques of XTL). Completely human 
antibodies which recognize a selected epitope can be generated using a technique refsnred to as 
"guided seledion." In this approach a selected non-human monoclonal antibody, e.g., a nrause 
anfftudy, is used to guide the selection of a completely human antbody rscognl^g ttie same 
epitope. (Je^jers et ai., Bio/technology 12:89»^3 (1988)). 

PX}75] Further, aitibodies to ttie polypeptides of ttie Invoition can, in turn, be utik'zed to generate 
anti^cVdype antibodtes fliat "mbnic" polypepttdes of ttie inventiwi using tedinlques wel i<nown to 
those sidled frt ttw art (See, e.g., Greenspai & Bona, FASEB J. 7(5):437-444; (19^) and Ntesinoff, 
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J. Immiaiol. 147{8).2429-243a (1991 )). For example, aitibodes which bind to and competitively InhBiit 
polypeptide mulflmerizatlon and/or binding of a polypeptide of the invention to a tigand can be used to 
genersrte anWdlotypes that "mimicf the polypeptide multimerizatton and/or binding domain and, as a 
consequence, bind to and neutralize polypeptide and/or its Bgand. Such neufralizing anti-idiotypes or 
Fab fragments df such anti-idiotypes can be used in flierapeutic resHmens to neutraliaa polypepUde 
ligand. For example, such anti-idiotypic antlbodes can be used to bind a polypeptide of the invention 
and/or to bind its llgands/receptors. and thereby block Its biological activity. 
[0076] The antibodies of the present Invention may be Wspecffic antibodies. BIspodflc antibodies are 
mawdonal, preferably human or humanized, ^tibodies that have binding specificities for at least two 
different antigens. In the present Invention, one of the binding specffldties may be directed towards 
IL13, the other may be fra- any oBier antigen, and preferably fbr a cell-surface protein, receptor, 
receptor subunlt, tissue-spedfic antigan, virally derived protein, vkrally encoded envelope protein, 
bacterially derived protein, or bacterial surface protein, etc. 

[0077] Methods for making WspedHc antibodies are well known. Traditionally, the recombinant 
production of bispedfte antibodies Is based on the co-expression of two ImmunogkJbuDn heavy- 
diah/llght-chaln pairs, where the two heavy chains have different spedffcttlea (Milstein and Cuelto, 
Nature, 305:537-539 (1983). Because of the random assortment of Immunogtobulin heavy and Rght 
oh^s. these hybridomas (quadromas) produce a potential mixture of ten different antibody 
molecules, of whfc#i only one has the conBct bispedfte stnjcture. The purification of the correct 
molecule Is usually accomplished by aiflnlty chromatography steps. Similar procedures are disctosed 
in WO 93/08829, published May 13, 1993, and In Trauneckeret al., EMBO J., 10:3655-3659 (1991). 
[0078] Antibody variable domaftis with flie desired binding speclfldties (antibody-antigen combining 
sites) can be fused to immunogtobuiin constant domain sequences. The fuskjn preferably is virttti an 
immunorfobulln heavy^iiain constant domain, comprishfig at least part of the hinge. CH2. and CHS 
regkHis. H may have «» first heavy^in constant re^on (CHI) containing the site necessary for 
light-chain binding present in at least one of the fusions. DNAs encoding the immunoglobulin heavy- 
diain fusions and, if desired, the Immunoglobulin Hght chain, are Inserted into separate expresston 
vectors, and are co-transfbmied Into a suitable host organism. For further details of generating 
bispedfic antibodies see, for example Suresh et al., Mrth. In Enzym., 121 :210 {1986). 
[0079] Heteroconjugate antibodtes are also contemplated by the present invenfion. Hrterooonfugate 
antibodies are cotrHwsed of two oovalently Joined antibodies. Such anfibodles have, for example, 
been proposed to target Immune system cells to unwanted cells (U.S. Pat iNto, 4,676,980). It is 
contemplated that the antibodies may be prepared In vHro using known methods in synthetic protein 
chemistry, indudlng those involving cross-linking agents. For example, Immunotoxlns may be 
constructed using a dlailfkte exchange reaction or by fonmlng a thtoester bond. Examples of suteble 
reagents fbr this purpose indude imftiothtoiate and m^hyMnnriercaptobutyrimklate and these 
(fis:losed, Ibr example, in U.S. Pat Ho. 4,676,980. 
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[008OI In addUon, one can generate single-domain anUtodies to IL-1 3. Examples of this technology 
have been described In W09425591 Ibr anttoodes derived from CameBdae heavy chain Ig, as weH In 
US200301 30496 describing the isolation of single domain fiilly human antibodies from phage libraries. 
IDENTIFICATION OF ANTI-IL1 3 ANTIBODIES 

[0081] The present invention provides antagonist mwiodonal antibodies that inhibit and neutralize 
the action of IL13. In parUculetf, the antibodies of the present invention bind to IL13 and inhibit the 
activation <A the IL13 receptor alpha chain-1 (IL13Ra1). The antibodies of the present Invention 
Include the antibodies designated 228B/C-1, 228A4, 227-26, and 227-43, and humanized clones of 
2286/C-1 aiB disclosed. The present invention also includes antibodies ttiat bind to the same epitope 
as one of these antibodies, e.g., that of monoclonal antibody 228B/C-1. 

[0082] Candidate antl-IL1 3 antibodies were tested by enzyme linked immunosorbent assay (ELISA), 
Western immunot)lottlng, or other immunochemical techniques. Assays performed to characterize the 
individual antibodies included: (1) Inhibition of IL13-autocf1ne proHferailon of Hodgidn's lymphoma caO 
lines HDLM-2 and L-1236; (2) Inhibition of IL134nduced STAT6 phosphorylation in THP-1 cells; and 
(3) inhibition of IL13-lnduced suppression of C014 expression in primary human monocytes; and (4) 
Inhibition of iL13-induced up-rogulation of CD23 expresdbn on primary human monocytes. 
Experimental details are described In the Examples. 

[0)83] Anttoolles of the invention include, but are not Hmlted to, polyclonal, monoclonal, monovalent, 
trispedflc, heteroconjugate, multlspedfic, human, humanized or chimeric antibodies, single t^ain 
antibodies, single-domain antibodies, Fab fragments, F(ab') fragments, fra^rtents produced by a Fab 
expression library, antHdiotypIc (anti-Id) antibodies (including, e.g.. anti-Id antibodies to antibodies of 
ttie invention), ami epitope-binding fragments of any of ttie above. 

[0084] The temi "antibody,* as used herein, refers to immunoglobulin molecules and 
immunologlcafly active portions of immunoglobulin molecules, i.e., molecules tiiat contain an antigen 
binding site ttiat immunospedfically binds an antigen. The Immunoglobulin molecules of the invention 
can be of any type (e.g.. IgO, IgE, IgM, IgD, IgA and IgY), class {e.g., igQ1, l£K32, Ig03, lgG4, IgAi 
and lgA2) or subclass of immwioglobulin molecule. Moreover, ttie tennn "antibody" (Ab) or 
"monoclone antibod/ (MAb) is meant to bichide intact molecules, as well as, antibody firagmente 
(such as, for example. Fab and F(ab')2 fragments) which are capable spectfic^ly binding to a 
protein. Fab and F(ab')2 fragments lack the Fc fragment of intact antibody, dear more rapidly from the 
circulation of the animal or plant, and may have less non-spedflc tissue binding than an intact 
antibody (Wahl et al., J. Nud. Med. 24:316-32S (1983)). 

{0085} The antibodies may be human antigen-ldndkig antibody fragments of Oie present Inventioi 
aid bidude, but are not Hmlted to. Fab, Fab' smd F(ab% Fd. single-chain Fvs (scPV). slt^ie-chahi 
antSxxiies, disufflde^biked Fvs (sdFv) and single-dCHnaIn antBxidies comprising etther a VL or Vl-I 
domain. Anl^en-blndbig antibody fragments, biducttig sin{^e-chaln antibodies, may comprise the 
variety rs^on(s) aione or in combination wtti the entirety ex a portion of the following: hknge region, 
CHI, CH2, and CH3 domains. Also Inducted in the invention are antigen-binding fra^Dents 
compr^r^ atv/ combination of varisd»le rsgion(s) wtth a hinge re^on, CHI, CI-12, and CH3 domains. 
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The antibodies d the invention may be from any animal or^ Inducfing bb'ds and mammals. 
Prefer^, the antibodies are from human, non-humiHi primates, rodents (e.g., mouse and rat), 
donkey, sheep, rabbit, goat, guinea pig, camel, hotse, or dilcken. 

[0086] As used herein, "human* antibodies' include antibodies having the amino add sequence of a 
human Immunoglobulin and Indude antibodies Isolated from human Immunoglobulin libraries or from 
animals transgenic for one or more human immunoglobulin and that do not express endogenous 
immunoglobulins, as described infra and. for example In. U.S. Pat No. 5,939,698 by KucheriapatI et 
al. 

[0087] The anflbocSes of the present lnver*on may be monospecific, bispedfic, trispecific or of 
greater multlspedfldty. IWultispedfIc antibodies may be spedfic for different epitopes of iL13 or may 
be spedfic for both IL13 as well as for a heterologous epitope, sudi as a heterologous polypeptide or 
solid support material. See. B.g.. PCT publlcaHons WO 93/17715; WO 92«)8802: WO 91/00360: WO 
92/05793; Tutt, et al.. J. Immunol. 147:60-69 (1991); U.S. Pat Nos. 4.474,893; 4,714,681; 4,925,648; 
5,573,920; 5,601,819; Kostelny et al., J. Immunol. 148:1547-1553 (1992). 

[0088] Antibodies of the present invention may be described or specified in temis of the epftope{s) or 
portlon(s) of IL13 whldi they recognize or spedfically bind. The epltope(3) or polypeptide poraon(s) 
may be spedlied as described herein. e.g.. by N-lenninal and C-lemiinal positions, by size m 
contiguous amino add residues, or listed in ttie Tables and Figures. 

[<K)89] Antibodies of the present invention may also be desralbed or specified In tenns of their cross- 
reactivity. Antibodies ttiat bind IL13 polypeptides, v^hteh have at least 95%, at least 90%, at least 85%. 
at least 80%, at least 75%. at least 70%, at least 65%, at least 60%. at least 56%, and at least S0% 
identity (as csteulated using mettiods i<nown in Bie art and described herein) to IL-13 are also induded 
in the present invention. AntWL-13 antibodies may also bind with a Ko of less than about 10"' IVI, less 
than about 10"* M. or less than about 10"* M to other proteins, such as IL-13 antibodies from species 
ottier than Uiat ag^nst which the an«-IL-1 3 antibody is dbeoted. 

[0090] In spedfic embodiments, aitibodles of the present invention crossn-ead with monlcey 
homologues of human IL13 and ttie corresponding epitopes thereof, in a spedfic embodiment, the 
above-described crossHeadivity is witti resped to any single spedfic antigenic or immunogenic 
pdyp^e, or combination(s) <rf tiie spedfic antigenic and/or immunogenic polypeptides disdosed 
hoein. 

[0091] Further induded in the present invention are antibodies whteh bind polypepttdes encoded by 
poiynudeoBdes which hybridize to a polynucleotide encoding IL13 under stringent hybrWIzation 
conditions. /Vnttrodles of the present invention may also be described or spedlied in teniis of their 
binding affinity to a pdypeptide <rf «ie invention. Preferred binding affinities Indude those with an 
equiltorium dissodaflon constant or Ko lirom 10^ to 10"" M. lO"* to 10"" M, 10"* to M, or 10-'" to 
10'^' M,. The inventton also provides antibodies that competiflvoly inhibit binding of an antibody to an 
epitope of the Invention as detemilned by any metiiod l<nown in the art for detemriinlng competitive 
bhcBng, for exarnpie, the inmunoasaays descrUed hereh. In prrfbrred embodfcnentB, the antibody 
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competitiVBly inhBjIts binding to the epitope by at least 95%, at least 90%, at least 85%, at least 80%, 
at least 75%, at least 70%, at least 60%, or sit least 50%. 
VECTORS AND HOST CELLS 

[0092] In another aspect, the present "mvwition fMWides vector con^cts cxDcnprislng a nuctedide 
sequence encoding the antibodies of the present invention and a host cell comprising such a vector. 
Standard techniques for cloning and transformation may be used In the preparation of cell lines 
©(pressing the antibodies of the present Invention. 

[0093] Recombinant expres^n vectors containing a nucleotide sequence encoding the antibodies 
of the present invention can be prepared usbig weU known techniques. The expression vectors 
Include a nudeofkte sequence operably Inked to suitable transcripttonal or translational res^atory 
nudeotkie sequences such as those derived from mammsilan, microbial, viral, v insect genes. 
Bcamples of regulatory sequences include transcriptional promoters, operators, enhancers, mRNA 
rtbosomal binding sites, and/or other appropriaiB sequences whteh control transcriptkxi and translatkm 
initiatkxi and termlnaUon. NudeotkJe sequences are "operably linked" when flie re^ilatory sequence 
Mncttonatty relates to the nudeoUde sequence for the appropriate polypeptkle. Thus, a promoter 
nucleotide sequence is operably iinl<ed to, e.g., the antibody heavy chain sequence if the promoter 
nucleotide sequence controls the transcription of the appropriate nudeotkie sequence. 
[0094] In addition, sequences encoding appropriate signal peptides that are not naturally associated 
with antibody heavy and/or light chain sequences can be incorporated into expresskxi vectors. For 
example, a nudeoUde sequence for a signal pepUde (secretoiy leader) may be fused In-frame to the 
polypeptkle sequence so that the antibody is secreted to the periplasmic space or into the medium. A 
st^at peptMe that is functional in the intended host ceils enhances extr»»llular secretkxi of the 
appropriate antibody. The signal peptMe may be deaved from the polypeptide upon secretion of 
antibody from the ceH. Examples of such secretory signals are well known and include, e.g., those 
described in US5e98435. US5698417, and US6204023. 

[0095] Host ceils useful in the present Invention Include but are not limited to microorganisms such 
as baderia (e.g., £ coB. B. subm) transfonned wtth recombinant bacteriophage DIMA, plasmki ONA 
or cosnM DMA ei^sston vectors ccmtaining antibody coding sequences; yeast (e.g.. 
Sacdiaromyces, PIchIa) transfonned witti recombinant yeast expression vectors conlairAig antibody 
coding sequences; insect ceH systems infected with recombinant virus expression vectors {e.g., 
Bacutovirus) containing antibody coding sequences; plant cell systems infected wifli recombinant vims 
expression vectors (e.g., caulifkjwer mosate virus, CaMV; tobacco mosaic virus, TMV) or transformed 
with recombinant plasmki expression vedors {e.g., Ti plasmid) containing antibody coding sequences; 
or mammsSlan cell systems (e.g., COS, CHO, BHK, 293, 3T3 cells) harboring recombinant expresston 
constructs containing promoters derivmJ fpom the gencHrm of mammalian cells (e.g., metEdotttfonein 
pramofef) or fiBm mammalan viruses (e.g., \tm adwravirus late promoter, the vaodnia vims 7.5K 
promoter). 

[D096] The vedor may be a piasmid vector, a sin^e or double-stranded phage vector, or a single or 
double-stranded i=(NA or DMA viral vector. Such vedors may be introduced bito cells as 
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polynudeoUdes by wefl known techniques for Introducfrig DNA and RNA into cells. The vectors, in tfie 
case of phage and viral vectors also may be irtfroduced Into cells as packaged or encapsulated vtnjs 
by w/ell known techniques for Infeclion and transduction. Viral vectors may be repficatlon competent or 
replcatkm defective. In ttie latter case, propagafion generaHy wiU occur only In complementing 
host cells. Cell-free Iranslatton systems may also be emplcyed to produce the protein usfrig RNAs 
derived from the present DNA constnjcts. Such vectors may Include the nudeoBde sequwtce 
encoding the constant region of the antibody molecule (see, e.g., PCT Publication WO 88A)5807; PCT 
Publca«on WO 89/01036; and U.S. Pat No. 5.122.464) and the variable domain of the antibody may 
be cloned into such a vector for expression crfthe entire heavy or light chain. 
10097] Prokaryotes useftii as host cells in the present Inventton Include gram negative or gram 
positive otganlsms such as E coll. and a soWfflfe. Bcpressfon vectors for use in prokaiyotic host cells 
generally comprise one or more phenotypte selectable marker genes. A phenotyplc selectable marker 
gene Is, for example, a gene encoding a protein that confers anUbtoac resistance or that supplies an 
autotrophte requirement Examples of useful expresskjn vectors for prokaryoBc host c^s Include 
those derived from commercially avanable plasmids such as the pKK223-3 (Pharniada Rne 
Chemfcals, Uppsala, Sweden), pGEMI (Promega Bioteo, IMadison. Wisconsin., USA), and ttie pET 
(Novagen, Madison, Wisconsin, USA) and pl^ET (Invttrogen Corporatton, Carlsbad, California, USA) 
series of vectors (Studler. F.W., J, Mol, Bid. 219: 37 (1991); Schoepfer, R Gene 124: 83 (1993)). 
Promoter 8e<^ences oommwily used for recombinant prokaryotte host cell expresston vectors include 
T7, (Ftosenberg, et al. Gene 56, 125-135 (1987)). /S-lactamase (penicillinase), lactose promoter 
system (Chang et at. Nature 275:616, (1978); and Goeddel et al.. Nature 281:544. (1979)), 
tryptophan (trp) promoter system (Goeddel et al., Nud. /telds Res. 8:4057, (1980)), and fac promoter 
(Sambrook et al., 190). Molecular Cloning, A Laboratory Manual. 2d Ed., Cold Spring Harbor 
Laboratory. CoW Spring Harbor. N.Y.) 

[0098] Yeasts useful In the present invenflon indude those from the genus Saochammyces. PicHa, 
AcUnomycetes and K/uyvBnwnyces. Yeast vectors wlH often contain an origin of repllcatton sequence 
from a 2f/ yeast plasmW, an autonomously replicating sequence (AIRS), a promoter region, sequences 
for polyadenylation, sequences for transcriptfon tenninafion. and a setectatHe marker gene. Suitable 
promoter sequences for yeast vectors Indudo, among others, promoters for metaltothionein, 3- 
phosphoglycerate kinase (HHzeman et al.. J. Btol. Chem. 2Ki-2073. (1980)) or other giycdyBo 
enzymes (Holland et at, Blodwm. 17:4900. (1978)) such as enolase, glycerE*jehyde-3-phosphate 
dehydrogenase, hexokinase, pyaivate decarboxylase, ptrosphofructc^BTase, ^ucose-6i)hosphafe 
Isomerase, 3-phosphogtycerate mutase, pyruvate kinase, triosephosphate isanerase. 
phosphoglucose Isomerase, and glucokinase. Other suitable vectors and promoters for use in yeast 
express are further described in Fleer et at. Gene. 107:285-195 (1991). Other aiitabie promoters 
aid vectors for yeast and yrast transfonnatkm protocols are well known hi the art Yeast 
transfbrmatton protocols are wel known. One such protocol is described by Mnnen et ai.. Proc. tm. 
Acad, Sd., 75:19a (1 978). The Hinnen protocd selects for Trp* transformants hi a seledive medium. 
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p)gg] Mamm^an or Insect h<st cell cutture systems may sdso be employed 
antfcodies, e.g., Baculovlnjs systems for production of heterologous proteins. In an Insect system, - 
Autogmpha callfomica nudear pdyhedrosis vims (AcNPV) may be used as a vector to express 
foreign genes. The virus grows ki Spodoptara fruglpercla cells. The anflbody coding sequence may be 
cloned indivWusaiy Into non-essentJal regions (for example the pdyhedrin gene) of the vims and 
placed under contnal of an AcNPV promoter (for example ttie pdyhedrin promoter). 
[00100] NSO or Chinese hamster ovary (CHO) cells for mammalian expression of the antibodies of 
the present invention may be used. Transcriptional and translafional control sequences for 
mammalian host cell expression vectcns may be e>«:ised from viral genomes. Commonly used 
promoter sequences and enhancer sequences are derived firom Polyoma vims, Adenovirus 2, Simian 
Virus 40 (SV40), and human cytomegalovtrus (CMV). DMA sequences derived from the SV40 viral 
genome may be used to provide other genetic elements for expression of a staictural gene sequence 
in a mjtfnmaiian host cell, e.g., SV40 origin, early and late promoter, enhancer, spKce, and 
poiyadenyiation sites. Viral early and late promoters are particularly uselul because both are easily 
obtained lirom a viral genome as .a fragment which may also contain a viral origin of replication. 
Exemplary expression vectors for use in mammalian host cells are commerdally available. 
[00101] POLYNUCLEOTIDES ENCODING ANTIBODIES 

[00102] The Invention further provides polynucleotides or nucleic adds, e.g., DNA, comprising a 
nudeotide sequence encoding an antibody of the Invention and fragnents thereof.Exemplary 
pdynudeotides inducte those encoding antibody dialns comprising one or more of the amino add 
sequences described herein. The invention also encompasses polynudeotldes that hybridize under 
stringent or lower stringency hybridization conditions to polynucleotides that encode an antibody of the 
present invention. 

[00103] The polynudeotides may be obtained, and the nudeotide sequence of the polynucleotides 
determined, by any method known In the art For example, if the nudeotide sequence of the antibody 
is l<nown, a polynucleotide encocflng the antibody may be assembled lirom chemically synthesized 
oligonucleotides (ag., as described in Kutmeier et al., BloTechnlques 17:242 (1994)), which, briefly, 
involves the synthesis of overiapping oHgonudeotides containing portions of the sequence encoding 
the antibody, annealing and ligafing of those digonudeotldes, and then ampimcation of the ligated 
oUgonudeotktes by PGR. 

[001 04] Alternatively, a polynudeotWe encocBng an antibody may be gerwrated fiom nudelc add fixm 
a suitable source. If a done coitainlng a nudefc add encoding a particular antibody is not available, 
but the sequence of the antibody mdecule is known, a nudeic add encoding the immunogkjbulin may 
be chemically synthesized or obtained from a suitsdiie source (e.g., an antSxidy cDNA library, or a 
cDNA iibreuy generated from, or nucleic add, prefsrably pdy A* fWA, isolated finom, any tissue or cells 
expres^g the smtibody, such as hybridoma ceite selected to exfmss an anflbody of the invention) by 
PCR ampHicatlon usfrig synthetic primers hybridfcssijle to the 3" and S" ends of the sequence or by 
cloning using an oNgonudeotide probe specific for the partteitar gene sequence to identify, a.g., a 
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cDNA done from a ciMA VSxasy that encodes the antibody. Amplffied nudelc adds generated by 
PCR may then be doned into rspEcable donb^ vectors using any method weO lowwn in the'art 
^105] Once the nudeottde sequence and correspondfrig amino add sequence of the anIBxxly is 
determined, the nudec^ sequence of the antibody may be manipulatad using methocte weli l<nown 
in the art for the manipulation of nucleotide sequences, e.g., recombinant DNA techniques, site 
directed mutagenesis, PCR, etc (see, for example, the techniques described In Sambrook et al., 
1990, Molecular Cloning, A Laboratory Manual, 2d Ed., Odd Spring Harbor Laboratory, Cold Spring 
hiarbor, N.Y. and Ausubel et al., eds., 1998, Cunent Protocols in Motecular Bidogy. John Wiley & 
Sons, NY, which are both incorporated by reiisrence herein In th^ entireties ), to generate antibodies 
having a different amino add sequence, for example to create arr^o add substitutions, deletions, 
and/or Insertiois. 

[00106] In a specific errtjodlmerrt, the amino acid sequence of the heavy and/or light chain variable 
domains may be inspeded to idenfrly the sequences of the CDRs by well Icnown methods, a.g., by 
con^rison to known amino add sequences of other heavy and light chain variable regk>ns to 
detannine the regions of sequence hypen«ried)ffity. Using routine recoiTd)inant DNA techniques, one 
or more of the CDRs may be Inserted witlihi framework regions, e.g.. Into human fiamework regkins 
to humanize a non-human antibody, as described supra. The framework regions may be naturally 
occuning or consensus ftamework regions, and preferably human ti^mework regions (see, e.g., 
Chothia et al., J. Md. BM. 278: 457-479 (1998) for a listing df humai framework regions). Preferably, 
the pdynudeotlde generated by the combination of the framewwk regions and CDRs encodes an 
antibody that specifically binds a poiypeptkte of me inventfcm. i=>refiarably, as discussed supra, one or 
more ambio add substituthsns may be made wHhin the ftamework regtons, and, preferably, the amino 
add substitutfcsns improve bincSng of the antibody to its antigen. AddiUonaliy, such methods may be 
used to make amino add siri^stitutkins or deiattons of one or more variable re^^on cysteine residues 
partteipating In an Intrachain disulfide bond to generate antibody molecules lacking one or more 
Intrachain disutfWe bonds. Other alterations to the pdynudeotlde are encompassed by the present 
Inventton and within the skill of the art 

[00107] In addtton, technk]ues devetoped for the produdton of "cNmerte antibodies" (Monlson et si., 
Pmc. NaU. Acad. Sd. 81:851-855 (1984); Neuberger et al.. Nature 312.-604-608 (1984); Tak«1a et al.. 
Nature 314i452-454 (1985)) by spBdng genes linom a mouse antibody mdecule of appropriate antigen 
spedfldty together wHh genes finom a human antbody mdecule of appropriate biological activity can 
be used. As described supra, a chimerte antibody Is a molecule In v\mich different portkms are derived 
from cBfferent anbnal spedes. si«:h as those having a variable regton derived fron a murine MfiJb mnd 
a human kmnimoglobtriln constat re^, a.g., humanized anfixxfles. 

[00108] Altamativeiy, techni^ies described for the productkm of sirH;He chain antibodies (U.S. Pat No. 
4,946.778; Bird. Science 242j*2»^ (1988); Huston et at. Proa Nad. Acad. ScL USA 85:5879-5883 
(1988); and Ward ^ aL. Nature 334:544^ (1989)) can be atSsptad to produce sir^ie diabi 
antibodies. Single chain aitibocfies are formed by Mdng the heavy and 11^ chain ftagments of the Fv 
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region via an amino add bridge, resulting in a single chain polypeptide. Techniques Ibr the assembly 
of functional Fv fragments in E coff may also iie used (Skerra et ai.. Scienc8242:1038-1041 (1988)). 
METHODS OF PRODUCING ANTI-IL13 ANTIBODIES 

P)109] The antibodies of the ktvention can be produced by any method l<nown in the art for flie 
synthesis of antibodies, in particular, by chemical synthesis or preferably, by recombinant expression 
techniquas. 

P0110I Recombinant expression of an antibody of the Invention, or fragment derivative or analog 
thereof. {B.g.. a heavy or light chain of an antibody of the invention or a single chain antibody of the 
Invenfion), requires constmcfion of an expression vector containing a polynucleotide that encodes the 
antibody or a fragment of the antibody. Once a polynucleotide encoding an antibody molecule has 
been obtained, the vector for the production of the antibody may be produced by recombinant DNA 
tedinology. An expression vector Is constmoted containing antibody coding sequences and 
appropriate transcriptional and translational control signals. These methods include, for example, In 
vHm recombinant DNA techniques, synthetic techniques, mi In vivo genetic recombination. 
[0)111] The exptes^n vector transfened to a host cell by conventional techniques and flie 
transfected cells are ttien cultured by conventional techniques to produce an antibody of the invention, 
in one aspect of the invention, vectors encoding both the heavy and light chains may be co^xpressed 
In the host cell Ibr express of the enHre immunogtobuiln moleoule, as delated below. 
[00112] A variety of host-expression vector systems may be utIHzed to express the antibody 
molecules of the invention as described above. Such host-exp-esslon systems represent vehides by 
whkjh the coding sequences of interest may be produced and subsequently purified, but also 
represent ceils which may. when tiansfbnned or transfected with the appropriate nudeotlde coding 
sequences, express an antibody molecule of the invention In situ. Bacterial cells such as £ coff. and 
aikaryotlc eels are commonly used for the expression of a recombinant antibody molecule, espedally 
for the expression of whole recombinant antibody mdecule. For example, mammsdian cells such as 
Chinese hamster ovary cells (CHO), In conjunction vrith a vector such as the major intonnediate eariy 
gene pixjmoter element from human cytomegalovirus is an effective expression system for antibodies 
(Foedting et ai.. Gene 45:101 (1986); Codcett et ai., BioTTechnology 8:2 (1990)). 
[001 13] In addition, a host ceil strain may be chosen which modulates the expression of the inserted 
sequences, or modifies and processes the gene product in the spedflo fashion desired. Such 
modifications (e.g., glycosylation) and processing {e.g.. deavage) of protein produds may be 
Important for the fundion of the protehi. IDifferent host cells have diaraderistic and specific 
mechanisms for the post-transiational processing and modification of proteins and gene products. 
Appropriate ceil lines or host syatrans can be diosen to ensure the coned modification and 
processing of the fam^ protein «<pressed. To ftis end, eul«aryotic host cells which possess the 
cellular ma*ilnefy for proper process of fl» primary transcrif*, glycosylation, and phosphorylation 
of the gene proAid may be used Stwh mammaHan host cells hdude, bt* are not Bmlted to, CHO. 
COS, 293, 3T3, or myeloma ceBs. 
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[0O114] For tong-term, Mgh-yiefd production <rf recombinant proteins, stable expression is preferred. 
For example, cen lines which stably exjxess the antibody molecule may be engineered. Rathw than 
u^ng expression vectors which contain viral origins of replication, host cells can be transformed with 
DNA controlled by appropriate expression control elemwts (e.g., promcter, enhancer, sequences, 
transcription temilnators, pdyadenylation sites, etc.), and a selectable mari<er. Following the 
introduction of the foreign DNA, engineered cells may be allowed to grow for 1-2 days In an enriched 
media, and then are switched to a selective mecfia. The selectable mariter In the recombinant plasmid 
confers resistance to the selection and allows cells to stably Integrate the plasmid Into their 
chfomosomes and grow to form fbd wNch In turn can be doned and expanded into call Hnes. This 
m^od may advantageously be used to engineer cefl lines which express the antibody nwlecule. 
Such engineered ceil lines may be particularty useful In screening and evaiualion of compounds that 
Interact directly or indirectly with the antibody molecule. 

[001 15] A number of selection systems may be used, including but not limited to the herpes simplex 
virus thymidine kinase (Wigler et al.. Cell 11:223 (1977)), hypoxanthine-guanine 
phosphoribosyllransfBrase (Szybalska & Szybalskl, Proc. Natl. Acad. Sd. USA 48:202 (1992)), and 
adenine phosphoribosyltransfBrase (Lowy et al., Cell 22:817 (1980)) genes can be employed in tk, 
hgprt or apr(«elts, respecQvely. Also, anfimetaboOte resistance can be used as the basis of selection 
for the following genes: dhfi-, which confers resistance to metticrtrexaie (Wigler et al., Proc Natl. Acad. 
Sd,. USA 77:357 (1980); O'Hare et a!., Proc. Natl. Acad. Sd. USA' 78:1527 (1981)); gpt, which 
confers resistance to mycophenolic aeW (Mulligan & Berg, Proc. Natl. Acad. Sd. USA 78:2072 
(1981)): neo, which confers restetance to the aminoglycoside Q-418 (Wu and Wu, Btotherapy 3:87-95 
(1991)); and hygro, which confers resistance to hygromydn (Santeno ^ al.. Gene 30:147 (1984)), 
Methods commonly known in the art of recombinant DNA technok)gy may be routinely applied to 
select the desired recombinant done, and such methods are described, for example, hi Ausubel et al. 
(eds.), CunBnt Protocols in Molecular Blotogy, John WHey & Sons, NY (1993); Kriegler, Gene Transfer 
and Expresston, A Laboratory Manual, Stockton Prsss, NY (1990); and ki Chapters 12 and 13, 
Dracopoti et al. (eds), Cun-ent Protocols In Human Genettes. John WHey & Sons, NY (1994); Cdben-e- 
Garapln et al., J. Md. Bk*. 1 50: 1 (1 981 ), whteh are Incorporated by reference herein in their entireties. 
[001 16] The expresston levels of an antBxxiy molecule can be Increased by vector amplfflcation (tor a 
review, see Bebbbigton and Hsntschei, The use of vectors baseti on gene ampliftoatton tor the 
expression of doned genes in mammaHoi oelb" (DNA aoning, Vol.3. Academic Press, New Yori<, 
1987)). When a mariner in the vector system expressing smttoody Is ampUfiable, increase In the level of 
inhbltor present in culture of host ceil will increase the number of copies of the mariner gene. Since the 
anplified region is associated with the antSx>dy gene, production of ttie antibody wi also increase 
(Crouse at al.. Md. CeN. Biol. 3:257 (1983)). 

P)0117] The host eel may be co-transfacted with two expresston vectors of the invenUon, the first 
vector encodng a heavy chain derived polypeptide and the serond vectw encoding a Bght chsrtn 
derived polypef«de. The two vedors may cor^ klentical setectctfjle mari<ers whteh enable equsd 
express of heavy and Ight ch^ pdypeptktes. Alternatively, a single vector may be used whfch 
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encodes, and Is capable of expressing, both heavy and light chain polypeptides. In such situations, 
the BQht chain should be placed before the heavy chain to avoid an excess of toxic free heavy chain 
(Proudfbot. Nature 322:52 (1986): Kbhier, Proc. Natl. Acad. Sd. USA 77:2197 (1980)). The coding 
sequences for the heavy and IgW chains may comprise oDNA or genomic DNA. 
[00118] Once an antibody molecule of the invention has been produced by an animal, chemically 
synthesized, or recombhantly expressed, it may be purified by any method known in the art for 
purification of an Immunoglobulin moleaile. for example, by chromatography {e.g., ion exchange, 
affinity, partteulariy by affinity for the specific antigen after Protein A. and ^-exclusion 
chromatography), centrifUgatlon, differential solubility, or by any other standard technique for the 
purification of proteins. In addition, the antibodies of the present invention or firagments thereof can be 
fused to heterologous polypeptide sequences desofljed haeln or ottienwise known In the art, to 
fadlitale purification. 

[001 19] The present invention encompasses anflbodles recombbiantlyfUsed or chemically conjugated 
(InducBng boMi covalently and non^xwalently conjugations) to a polypeptide. Fused w conjugated 
antbodes of the present Invenflon may be used for ease in purification. See e.g., Hartw et al.. supra, 
and PCI publlcatlon WO 93/21232; EP 439,095; Naramura et al.. Immunol. Lett 39:91-99 (1994); 
U.S. Pat No. 5.474.981; GTOes et al., Proc Natl. Acad. Sd. 89:1428-1432 (1992); FeH et al.. J. 
ImmuTOl. l46:2446-2452(1991).whlch are incorporated by reference in their entireties. 
[00120] Moreover, the antibodies or fi^gments thereof of tiie present Invention can be fused to marker 
sequences, such as a peptide to fecilitate purification-. In preferred embodiments, the marker amino 
add sequence Is a hexa-hlstldine peptide, sudi as the tag provWed in a pQE vector (QIAGEN, Inc., 
9259 Hon Avwiue. ChateworBi, Calif., 91311). among others, many of vtfhteh are commerdally 
avaRabte. As described hi Gentz et al.. Proc NaU. Acad. Sd. USA 86:821-824 (1989), for Instance, 
hexa-histidlne provides for comrenient purlflcatlon of the fUslon protein. Other peptide tags usefUl for 
purification indude. but are not limited to. flie "HA" teg, whteh corresponds to an epitope derived from 
ane influenza hemagglutlrtn protein (Wilson et stf.. Cell 37:787 (1984)) and the "flagT tag. 
DIAGNOSTIC USES FOR ANTI4L13 ANTIBODIES 

[00121] The antibocHes of flw Invention Indude derivafives that are modified. I.e.. by the covalent 
attedwnent of any type of motecule to the antibody, audi that covalent attachment does not intertere 
with binding to IL13. For example, but not by way of RmMatlon, ttie antibody derivatives indude 
antibodies ttiat have been modified, e.g., by Wotinylatlon. HRP. or any other detectable mdety. 
[00122] AntibocBes of the present Inventfon may be used, for example, but not Umlted to, to purify or 
dated IL13. including both frJ vftna and /n vtvo diagnostic mettiods. For exanple. the antibodies have 
use in Immunoassays for cpaWatlvBly and quanfitafJvely measuring levels of IL13 in bkjtogteal 
samples. See, e.g.. Hariow et aL, Antibodies: A Laboratory Manual, (Cold String HartJor L^oratory 
Press, 2nd ed. 1988) (Incorporated by reJerence herdn In its enBretj^. 

[00123] As discussed in more detail betow. the antibodies of fte present Inventton may be used eittier 
atone or in combinafion with other composittons. The antfeofiles may further be recomWnantly fused 
to a heterologous polypeptide at tie N- or C^emiinus or diemteafly conjugated (tnckiding covalently 
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and non-covaientiy conjugations} to polypeptides or oth^^ compo^tions. For ^cample, antHxxlles of 
the present invention may be recomblnantly ftsed or oonKjgated to molecules useftil as labels in 
detection assays. 

[00124] The present invefntion farther encompasses enUbodles or fiagments ttiereof conjujpted to a 
diagnostic agent The antibodies can be used di^nostesdly to, for exanvie, monitor the develojjment 
or progression of an allergic response as part of a olinfcal testing procedure to, e.g., detemiine the 
efficacy of a given treatment regimen. Detection can be facBitated by coupling the antibody to a 
detectable substance. Examples of detectable aAsfances Include varloie enzymes, prosthetic 
groups, fluorescent materials, luminescent materials, bloluminescent materials, racHoacHve materiajs, 
positron emitting metals uskig various positron emission tomographies, and nonradioactive 
paramagnetic metal tans. The detectable substance may be coupled or conjugated either drectly to 
the antibody (or fragment thereof) or indirectly, through an Intermediate (such as, for example, a Anker 
knovm in the art) using techniques known In the ari See, for example, U.S. Pat No. 4,741, 9(M for 
metal Ions whidi can be conjugated to antibodies for use as diagnostics according to the present 
invenfion. Examples of suitable enzymes Include horseradish peroxidase, alkaline phosphatase, beta- 
galactoskJase, or ace^choRnesterase; examples dS suitable prosthetic group complexes Inckide 
streptavKlin/btotin and avidln/bki^; examples of suitable fluorescent materials induds umbeWferone, 
fluorescein, fluorescein isothkx:yanate, rtiodamine, dtehlorotriazinylamlne fluorescein, dansyl chloride 
or phycoerythrln; an example of a luminescent material Includes lumlnd; ex»nples of bkHumlnescent 
materials include ludferase, ludfisrin, and aequorin; and examples of suitable radbacthw material 
inchide^*'l,"\ '"In or'*Tc. 

[00125] Antibodies may also be attached to solid supports, whteh are partteulariy useful for 
Immunoassays or purtflcatton of the target antigen. Such soHd supporte inckide, but are not limited to, 
^ass, ceMulose, polyacrylanilde, nylon, polystyrene, polyvinyl chtoride or polypropylene. 
[00126] Labeled antibodies, and derivatives and analogs thereof, whk^ specifically bind to IL13 can 
be used for cfiagnostk: purposes to detect, diagnose, or monitor diseases, disordere, and/or condittons 
associated with the abemant expression and/or activity of IL13. The Inventkwi provides for the 
detedton of abenant expression of IL13, comprising (a) assaying the expression of IL13 In cells or 
body fiuM of an Indivklual using one or more antibodies of the present Inventkm specific to IL13 and 
(b) comparing the level of gene expresston with a standard gene expresston level, whereby an 
Increase or decrease in the assayed IL13 express level compared to the stendanj expresston level 
is Indicative of aben^nt exprssskm. 

[00127] Antibodies may be used for detecSng the presence and/or levels of IL13 in a sample, e.g., a 
bodly fluid or tissue sample. The deeding m^od may ccmplse corrtacting the sample with an IL13 
anflbody and determining the amount of antibody that is bound to the san^jte. 
[00128] The invottion provktes a dagnostic assay fbr cfiagnosing a dteorder, comprtsb^ (a) assaying 
the expresston of IL13 In eels or body lltdd of ai Indlvkkial uslr^ one or more antlbodes of the 
present biventkm and (b) comparing fiie level of ^e expresston with a standard gene expresston 
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level, whereby an Increase or decrease in the assayed gene expression level compared to the 
standard expression level te MicaUve of a particular dlsorcter. 

(0012^ Antibodies of the Invention can be used to assay protein levels in a bidogicai sample using 
classical immuTOhlstolos^cal methods known to ttiose of sWll In the art (e.ff., see Jalcanen, et al., J. 
Cell. Blol. 101:976-985 (1985): Jalkanen, el aU J, Cell. BM. 105:3087-3096 (1987)). Other antibody- 
based methods useful (br detecting protein gene expression Include Immunoassays, such as the 
enzyme linked Immunosorbent assay (EUSA) and the radioimmunoassay (RIA). Suitable antibody 
assay labels are known in the art and include enzyme labels, such as, glucose oxidase; radioisotopes, 
such as kxfine Cl, '^\). carbon ('*C), suHUr (»S), tritium indium ("H and techrietium (*Tc): 
Imilnescent labels, such as lumlnd; and fluorescent labels, such as fluorescein and rhodamine. and 
biotin. 

[001 30] One aspect of the invention Is the detectkin and diagnosis of a disease or disorder associated 
with aberrant expresston of IL13 in an animal, preferably a mammal and most pretiwably a human. In 
one embodiment, diagnosis comprises: a) administering (for example, parenterally, subcutaneously, 
or intraperitonealy) to a subject an effective amount of a labeled molecule whidi spedficaHy binds to 
IL13; b) waiting fbr a time Interval Saikwring the administration permitting the labeled molecule to 
preferenttaily concentrate at sites In the 8ut*K!t where the polypeptide is expressed (and for unbound 
labeled molecule to be cleared to background level): c) detemnining background level; and d) 
detecting the labeled molecule in the subject, such ttiat detection of labeled molecule above the 
background level indicates ttiat the subject has a parttoular dsease or disorder associated witii 
abenBnt expresston of IL13. Background level can be detemiined by various methods bducHng, 
comparing the amount of labeled molecule detected to a standarel value previously detenrtned for a 
parttoular system. 

[00131] It will be understood In the art that the size of the subject and the imaging system used wi« 
detemihie the quantity of imaging moi^ needed to produce diagnostic images. In the case of a 
radidsotope mdety, for a human subject, the quantity of radioactivity injected wM nomiaily range from 
about 5 to 20 mlllfcuries of ^ Tc. The labeled antibody or antibody fragment wHIl then preferentially 
accumulate at tiie location of cells which contain tine spedfte protein. In vivo imaging is described in S. 
W. Burchlel ^ al.. "inwuinophannacoklnetics of Radtolabeled Antibodies and Their Fragnents." 
(Chapter 13 In Tumor Ima^ The RadBochemfcal Detection of Cancer, S. W. Burdilel and B. A. 
reiodes, eds.. IWasson Publlshhig Ina (1982). 

[00132] Depending on several variables. Including ttie type of label used and the mode of 
administration, the time interval fdtowing ttie administration for pennitting the labeled molecule to 
prefeenttaliy concentrate at sites in the subjed and for unbound labeled molecule to be cleared to 
background level is 6 to 48 hours or 6 to 24 houre or 6 to 12 hours. In anottwr en*ocfcrentttie time 
Interval fbUowfr^ administration Is S to 20 days or S to 10 days. 

100133] In an embodiment, monitoring of the cSseasa or disorder Is canted out by repeating the 
m^od for diagnosing the disease or disease, for racanpte, one montii after initial diagnosis, 
mcmlhs after initial diagnosis, one year after Initial diagnosis, etc 
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[00134] Presence of the !*eled molecule can be detected in the pafient using methods known in the 
aitlorinvh/o scannhig. These methods depend upcm the type erf lattel used. SkJIed atfsans will be 
able to determine the approprtete method ftr det«:fing a particular latjel. Methods and devices that 
may be used In the dagnostk: methods of the invention include, but a« not Ifrnlted to, computed 
tomography (CT), whole body scan such as position emission tomography (PET), magnetic 
resonance imaging (Ml^), and sonography. 

(001 35J In a specific embodiment, the moieoile is labeled with a radioisotope and is detected in the 
patient using a radiation responsive surgical instrument (Thurston et al., U.S. Pat No. 5,441,050). In 
another embodiment, the molecule is labeled with a fluorescent compound and Is detected in the 
paBent using a fluorescence responsive scanning instalment In another embodiment, Bie molecule is 
labeled with a pcoitron emitting m^ and Is detected in the patent using positron emission- 
tomography. In yet ancdher embodlmwit, the molecule Is labeled wHh a parsanagnetic label and is 
detected In a patient udng magnetic resonance Imaging (MRI). 

[00136] In another aspect, the present invention provides a method fm- dagnosing the predisposition 
of a patient to develop diseases caused by the unregulated expression of cytoldnes. Increased 
amounts of IL13 in certain patient cells, tissues, or body fluids may indicate that the patient Is 
predisposed to certain immune diseases. In one enUradiment, the method comprises ooUecttng a cell, 
tissue, or body fluid sample a subject known to have low or nomnal levels of IL13, analyzing the tissue 
or body fluid for the presence of iL13 in the tissue, and prsdlcUng the predisposition of the paBent to 
certain Immune diseases based upon the level of expression of iL13 in the tissue or body fluid, in 
another embodiment the method comprises collecting a cell, tissue, or body fluid sample known to 
contain a defined level of IL1 3 from a patient analyzing the tissue or body fluid for the amount of IL1 3, 
jtfid predk:ting the predlspositkDn of the patient to certain immune diseases based upon the change in 
the amount of IL13 compared to a d^ned or tested level established for normal cell, tissue, or bodily 
fluid. The defined levei of IL13 may be a known amount based upon iitarature values or may be 
detemilned in advance by measurfrig the amount In nonnal ceU, tissue, or body fluMs. Spedflcaily, 
detenrtnatlon of IL13 levels in certain tissues or body fluWs pemnKs specific and early, preferably 
belbre disease occurs, detectkjn of immune diseases in the patient Immune diseases that can be 
diagnosed using the present method include, but are not limited to, the immune dis«ises described 
herein. In the prefenwl embodiment, the tfesue or body flukl peripheral blood, peripheral bkxxl 
leukocytes, biopsy tissues such as lung or skin triopsies, and tissue. 
THERAPEUTIC USES OF ANTI-IL13 ANTIBODIES 

[00137] An anUtKxly, with or without a therapeutic moiety conjugated to it, administered atone or in 
comtanaUon wHh cytotoxic factor<8) can be used as a therapeutte. The present invenflon is directed to 
anffiMdytased therai^ which involve adnMstertng anttx>dte8 of the kiventton to an anbtKri, a 
mammal, or a human, for freatmg an iLIS-mecferfed disease, dsorder, or concROon. The animal or 
subject may be an animal fri need of a paitkxilar treatment, such as an animal having been diagnosed 
wRh a partteuter disorder, e.g., one relating to IL13. AnfBxxifies diecfed gainst IL13 are useftil for 
inhftHtlng aler^c reactkxis in animals, including but not Rmited to cows, pigs, horses, chickens, cats, 
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dogs, non-humaj primates etc.. as weH as humans. For example, by adirtni^ng a therapeuticaBy 
acceptable dose of an antibody, or antfcodles. of the present Invention, or a cocktaH of the present 
anttoodles, or in combina«on vM\ oBw antibodies of varying sources, an aflergte re^onse to anUgons 
may be reduced or eliminated In the treated mammal. 

[00138] TherapeuBc compounds of the invention include, but are not limited to, antibodies of the 
inventon (including figgments. analogs and derivatives thereof as described herein) and nucleic adds 
encodfrig antibodies of the invention » ctescrlbed below (Including fragments, analogs and dertvatives 
thereof and antl-idiotypfc antibodies as described herein). The antibodiea of the invention can be used 
to treat. Inhibit or prevent diseases, disorders or conditions associated with abenant expression and/or 
adivity of 1L13, Including, but not Bmited to, any one or more of the diseases, disordere, or conditions 
described herein. The treatment and/or prevention of diseases, disorders, or conditions associated 
with aberrant expression and/or activity of IL13 includes, but Is not limited to, alleviatfeig at least one 
symptoms associated with those diseases, disorders or condiBons. Antibodies of the invwition may be 
provided in phantiaoeuBcally acceptable compositions as known in the art or as described herein. 
[00139] Antt-1L13 antibodies of the present invention may be used therapeutically in a variety of 
diseases. The present Invwiflon pnwldes a method for preventing or treating iL13-medla(sd diseases 
In a mammal. The method comprises administering a disease preventing or treating amount of anti- 
IL13 antibody to the mammal. The antl-IL13 antibody binds to IL13 and regulates cytokine and ceHular 
receptor expresston resulting in cytokfiw levels characteristic of non-disease states. Thus, diseases 
fcM- treatment include allergy, asthma, autoimmune disease, or other Inflammatory diseases. Other 
allergte diseases Include allergk: rtiiniOs. atopic demnatitis. food hypersensitivity and urticaria; Immune- 
mediated skin diseases include buHous skin diseases, erythema nuiltlform and contact dermatitis; 
autoimmune disease Include psoriasis, rtieumatold arthriBs, ^ivenlle chronic arthritis; inflammatory 
bowel disease (I.e.. ulcerative coHHs. Crohn's disease); other diseases associated with IL13 include 
Wiopathio Interstitial pneumonia, gobirt cell mrta^asia, InflammatDiy and fibroflc lung diseases su<*) 
as cystte fibrous, gluten-sendtive enteropafiiy, and Whipple's disease; Immunokjgte diseases of the 
liffig sudi as eoslnophlite pneumonia, kJtopattiic pulmonary fibrosis and hypersensitivity prwumonitis; 
chronte obstructive pulmonary disease, RSV infection, uvelHis, sderodenna. osteoporosis, and 
Hodgkin's lymphoma. 

[00140] The amount of tfie antfcody whfch wBI be effiective in the tmaSmeri, trtiftjifion and prevention 
of a cflMase or tfisoitler associated vwthabenantexpresrfon and/or acBvily of IL13 can be detemilnad 
by standard dlnkal techniques. The anfibody can be administered in treatment regimes consistent 
with me (Ssease, e.g., a single or a few doses over one to several days to amelkrate a disease state 
or periodte doses over an extended time to prevent altergy or asthma. In addition. In vitro assays may 
opttonaily be emptoyed to help Identify opSnK* dosage ranges. The (wedso dose to be emptoyed In 
the fiKmuIatkm wlH also depend on the route of adrrrtnlstratlon, and the seriousness of 
(fisorder, and should be decided acooiding to the Ju(^»nent of the practltkwier and eadi patient's 
c&cumstances. Effective doses may be extrapdated from dose-re^nse oaves derived ftom bi v«&o 
or anhel model test systems. 
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[00141] For antibodies, the dosage acftnlnisterBd to a patient b typically 0.1 mg/kg to 100 mg/kg of the 
patient's body weight. Prefi3rably, ttw dosage adn*ilslered to a patient Is betwewi 0.1 mg/kg and 20 
mg/kg of the pafienfs body weight, mors preferably 1 mg/kg to 10 mg/kg of the patient's body weight 
Generally, human antttxxiies have a tor^ half-Hfe within the human body than antibodies (torn ottier 
spedes due to the immune response to the foreign polypeptides. Thus, lower dosages of human 
antibodies and less frequent administration is often possible. Further, ttie dosage and fiBquency of 
admlnistratton of antibodies of the invention may be reduced by enhancing uprtake and tissue 
penetration (e.g-. Into the brain) of the aniibodes by modifteatkxis such as, for example, lipUation. 
[00142] The antfiiodies of Oils invention may be advantageously utilized in conbinatlon with other 
monoclonal or chimeric antibodies, or v»ith iymphoWnes or hematopoiette growth feotors (such as, 
e.g., IL-2, IL-3 iL-7, IFN), Ibr example, which serve to increase the nisnher or activity of effector cells 
which interact with the antibodies. 

[00143] The antibodies of ttie Invention may be admlnistwed atone or in combination with other types 
of treatments, such as immunotherapy, bronchodilators, anU-lgE molecules, anti-histamines, or anti- 
leukotrienes. 

[00144] in a prefenred aspect, the antB}ody is substantially purified {e.g., substantially free fi'om 
substances ttiat limit its effiect or produce undesited side-efliects). 

[00145] Various delivery systems are known and can be used to administer an antibody of the present 
inventkm, including injection, e.g., encapsulatton in liposomes, mlcropartk^les, mterocapsuies, 
recombinant cells capable of expressing the compound, receptor-mediated endocytosls (see, e.g., Wu 
et al., J. Bid. Chem. 262:4429-4432 (1987)), constructkm of a nucleic acM as part of a retroviral or 
other vector,^. 

[0014^ The antl-IL13 antibody can be administared to the mammsi In any acceptable manner. 
Methods of introduction include but are not Ornitsd to intrademiat, Intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, inhalation aiKl oral routes. The anttt}odles or 
comFKJsitkMis may be administered by any convenient route, for example by infusion or bolus injection, 
by absorptton through epithelial or mucocutaneous linings [e.g., orai mucosa, rectal and intestinal 
mucosa, ete.) and may be administered together viHIh other bidogicaiiy active agents. Administration 
can be systemic or local. In addition, it may be desirable to Introduce the therapeuHc antibodies or 
compositions of the inventkm into the central nen/ous system by any suitatde route, including 
intraventricular and intrathecal injectkxi; kitraventrlcular injection may be ladiitated by an 
irrtraventricular catheter, for example, attached to a reservoir, such as an Orrvnaya reservoir. 
[00147] Pulmonary admlnistratton can also be emptoyed, e.g., by use trf an Inhaler or nebulizer, and 
formulatton with an aerosolizing agent The anObody may also be administered fcito the lungs of a 
patient In ttie fbrm of a chy powder conqsosltion (See e.g, U.S. Pat. No. 6,514,496). 
[0014^ In a ^jecUto embocHment, it may be desirable to acMnteter the th«3peutto antibodies or 
compositions cf Ihe Invenflon locally to the area in need of treatment; thfe may be achieved by, for 
example, and ncrt by way of limitation, local Infiefcjn, topical applteation, by injection, by means of a 
catheter, by means of a suppository, or by means of an implant, sakl implant being of a porous, non- 
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porous, or gelatinous material. indiKttig mwntaiSMiTO. siwh as siala^ membraDes, or libers. 
PrefefaWy, when administering an anfflxxJy of the Invenflon. care must be taken to i»e materials to 
which the protein does not absorb. 

[00149] in another embodiment, the antibody can be delivered In a veside, in particular a fiposome 
(see Langer, Science 249:1527-1533 (1990): Treat et al., in Uposomes in the Therapy of Infectious 
Ksease and Cancer, Lopez-Berest«n and FIdler (eds.), Liss. New Yorit, pp. 353-365 (1989): l-opez- 
Beresteb, ibid., pp. 317-327; see generally ibid.). 

[00150] In yet another embodiment, the antibody can be delivered In a controlled release system. In 
one embodiment, a pump may be used (see LangBr, supra; Sefton, CRC Crit Ref. Biomed. Eng. 
14:201 (1987); Buchwald et al., Surgery 88:507 (1980): Saudek et al.. N. Engl. J. Med. 321.574 
(1989)). In another embodiment, polymeric materials can be used (see Medical Applications of 
ContiBlled Release. Unger and Wise (eds.), CRC Pres.. Boca Raton, Fia (1974): ControHed Dmg 
HoavaHaWHty, Dmg Product IDesign and Perfomrance, Smolan and Bali (eds.), WBey, New York 
(1984): Ranger and Peppas, J.. Macromd. Sd. Rev. IMacromd. Chem. 23:61 (1983); see also Levy et 
al., Science 228:190 (1985); During et al.. Ann. Neurol. 25:351 (1989); Howard et ai.. J. Neurosurg. 
71:105 (1989)). In yet another embtxflment, a controlled releasa system can be placed in proximity of 
the therapeutic target. 

[(W151] The present invention also provides phamwceutical composiflons. Such compositions 
comprise a therapeutically effective amount of the antibody, and a physiologically acceptable canler. 
in a specific embodiment, the term -physiologlcaHy acceptable" means approved by a regulatory 
agency of the Federal or a state government or Hsled m the U.S. Pharmacopeia or other generally 
recognized phamiacopela for use in animals, and more particuiariy In humans. The temi "carrier" 
refers to a diluent, adjuvant, exdpient, or vehicle with which Ihe therapeutic is administered. Such 
[^ysiological carriers can be sterile liquids, such as water and dls, including those of petroleum, 
animal, vegetable or synttieBc origin, such as peanut OB, soybean oil, mineral oil. sesame oil and flio 
Bke. Water Is a prefen-ed carrier when the pharmaceutical composition is administered intravenously. 
SaUne solutions and aqueous dextrose and glycerd solutions can also be employed as liquid cariars, 
particularty Itor injectable sdufions. Suitable phamraceutlcal exdpients indude starch, glucose, 
ladose. sucrose, gelatin, malt, rice, flour, chak, sfflca gal, sodium stearate. glycerd monostearate, 
talc sodium chloride, dried skbn nm, glycerol, propylene, glyod, water, ethand and the like. The 
compodUon. if desired, can also contehi minar amounte of wettto« or emulsifying agents, or pH 
bufferhfl ^ents. These compositions can take the fbmi of sdutkxw. suspendons, emulskjn. tablets, 
pi«s, capsules, powders, sustefcied-release fbmwlattons and the Ske. The composlflon can be 
formulated as a suppository, with tradifional binders and canters such as triglycerides. Oral 
formulatton can inckJde standarti canrlws such as pharmaceutteal grades of mannitd, lactose, starch, 
magrwsktfn stearate. socBum saccharine, ceOdose, magnesKjm carbonate, etc. Examples of suitable 
carriers are ctescribed hi "Remington's Pharmacajflcal ScterwM" by E. W. Martin. SiKdi compodtions 
wB OOTtt^ an effecthw arnount of the ffliUbody, prefBraWy in purified 
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amount of carrier so as to provide the fiarm for premier administration to tlie patient. The fomiulatfan 
stiouid suit the mode of acftninistrafion. 

[001521 In one embodiment, the composition te fomiulated hi accordance with routine procedures as a 
pharma»utical composition adapted for intravenous adiilnistratlon to human Ijebigs. Typically, 
compositions for intravenous adminlstraBon are solutions in sterHe isotonic aqueous buffer. Where 
necessay. the composition may ateo indude a soIubiHzing agent and a local anesthetic such as 
ngiocalne to ease pain at the site of the injection. Generally, the ingredients are supplied either 
separately or mixed together In unit dosage form, for example, as a dry lyophilized powder or w»ater 
free concentrate In a hermetically sealed contaher such as an ampoute or sachette Indlcafing the 
c^ntty of active agent. Where the composition Is to be administered by infusion, It can be dispensed 
vm an infUsl«i bottle containing sterile pharmaceutical grade water or saline. Where the composition 
is administered by Injection, an ampoule of sterle water for injection or saRne can be provided so that 
the ingredients may be mixed prtor to admlnlslratlon. 

PX)153] The invention also provides a phamiaoeuticai paci< or kit comprising one or more containers 
fiHed with one or more of the ingredtents of the phannaceutical composiUons of the invention. 
OpUonsMy associated with such oontainer(s) can be a notice In the fonn prescribed by a governmental 
agency regulating the manufacture, use or sale of pharmaceuticals or triological products, which 
notice reflects approval by the agency of manu^K^re. use or sale for human admlntetration. 
[(X)154] In addition, the antibodies of the present invention may be conjugated to various effetitor 
molecules sudi as heterologous polypeptides, drugs, radionudeotides, or tox^s. See, e.g., PCT 
puWIoations WO 92/08495; WO 91/14438; WO 89/12624; U.S. Pat No. 5.314.995; and EP 396,387. 
An antibody or fragment thereof may be conjugated to a therapeutic mdety such as a cytotoxbi, e.g., 
a cytostatic or cytoddal agent, a therapeutic agent or a radioactive metal ion, e.g., alpha-emitters such 
as, for example, 213BI. A cytotoxin or cytotoxic agent Includes any agent that Is detrimental to cells. 
Examples indude padttaxol, cytochalasin B, gramicidin D, ethldlum bromide, emetine, mRomydn, 
etoposide, tenoposide, vincristine, vinblastine, cdchidn, doxomtridn, daunorubidn, dihydroxy 
anfiiradn dione, mHoxantrcme, mithramydn, actbramydn O, l-dehydrotestosterone, glucocortlGolds, 
procaine, tetracaine, Hdocalne, prcfMranolol, and puromydn and analogs or homoiogues thereof. 
Therapeutic agente indude, but are not limited to, anametaboiites (e.g., methotrexate, 6- 
mercaptopurhie, 6-thioguai4ne, cyts'abine, S-fluorouradl decarba;dne}, edkyiating agents {9.g., 
mechforethamlne, thioepa chkirambud, me^alan, cannustlne (BSNU) and lomustine (CCNU). 
cyclrthosphamide, busulfan, dtoromomannitol, streptozotocfri, mitomycin C, and ds-dlchlorodtemine 
platinum (II) (DDP) dsplatin), anthracydnes (e.g., daunwutoidn (fonrterly daunomydn) and 
doxoaibkiin), anttototics (e.g., dadinomydn (fonnerly actinomydn), bleomydn, mithramydn, and 
aithramydn (AMC)), and anti-mitotic agents {e.g., vincristine and vinbia^e). 
[0015^ Tedmiques for conjug^ng aidi ttierapeuHc mdety to antibodies are well known, see. e.g., 
Amon et al., "Monodonal Antibocles For ImmunotargeUng Of Drugs In Cancer Therap/, in 
Monodonal Antibodies And Caricer Therapy, IRelsfefd et al. (eds.), pp. 243-56 (/Man R. Uss, Inc. 
1985); Hellstrom et al., "Antibodies For Daig DelivBiy, In Contnjiled Daig Delivery (2nd Ed.), 
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Robinson et al. (eds.), pp. 623-53 (Marcel Dekker. Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic 
Agents In Cancer Therapy: A RevteW. In Monoclonal Antibodies W. Biologicai And CBnlcal 
Applications. Pinchera et al. (eds.). pp. 475^ (1985); "Analysis. Resulte. And Future Prospective Of 
The Therapeutic Use Of Radiolabeled Antibody In Cancer Therapy-, in Monoclonal Antibodies For 
Cancer Detection And Therapy. Baldwin et al. (eds.). pp. 303-16 (Academic Press 1985). and Thorpe 
et al.. "The Preparation And Cytotoxic Properties Of AnHbody-Toxin Conjugates'. Immunol. Rev. 
62:11*9-58 (1982). Alternatively, an antibody can be conjugated to a second antibody to fbmi an 
antibody heteroconjugate. (See. e.g., Segal In U.S, Pat No. 4.676,980.) 

100156] The conjugates of the Inverrtion can be used for modKyIng a given biological response, the 
therapeutic agent or dnig moiety Is not to be construed as limHed to classical chemical therapeutic 
agents. For example, the dmg moiety may be a protein or polypeptide possessing a desired biological 
activity. Such proteins may Include, for example, a toxin such as abrln. rlcln A. pseudomonas 
exotoxin, or diphtheria toxin; a protein such as tumor neaosis factor, ^-interferon. /J-interferon. nm9 
growth factor, platelet derived growth factor, tissue plasminogen activator, an apoptodc agent, e.g.. 
TNF-ff, TNFiS. AIIWI I (See. Intematlonal Publication No. WO 97/33899). AIM II (See, Intemational 
Publiciion No. WO 97/34911). Fas Ugand (TakahashI et al.. InL Immunol.. 6:1567-1574 (1994)). 
VEGI (See. intematkmal Publication No. WO 99Q3105), a thrombotic agent or an anU-angkagenkj 
agent, e.g., angtostaUn or endostatin; or, btological response modifiers such as. for example, 
lymphokines, interieuMn-l ("IL-I"), interieukln-2 ("IL-a"), interteukin^ niv^. granulocyte macrophage 
colony stimulating factor ("GM-CSP), granufcDcyte colony stimulating factor CG-CSr). or other growth 
factors. 

ANTIBODY-BASED GENE THERAPY 

[00157] in a another aspect of the Invention, nudeteadds comprising sequences encoding antibodies 
or functional derivatives thereof, are administered to treat, inhibit or prevent a disease or disorder 
associated with aberrant expression and/or activity of 1L13, by way of gene therapy. Gene therapy 
refers to therapy performed by the admlnlstratkjn to a subject of an expressed or expressible nucleic 
add. In this embodiment of the invention, the nuctete acWs produce their erwoded protein that 
mediates a therapeutte effect Any of the methods for gene therapy available can be used according 
to the present invention. Exemplary methods are described below. 

100158] For general reviews of the methods of gene therapy, see GoWsplel et at. Clinical Phamiacy 
12:488-505 (1993); Wu and Wu. Blotherapy 3:87-95 (1991); Tolstoshov. Ann. Rev. Phamraool. 
Toxfcol. 32:573-596 (1993); Muingan. Sdence 260:926-932 (1993); and Morgan and Anderson. Ann. 
Rev. Bkwhem. 62:191-217 (1993); May. TIBTECH 11(5):155-215 (1993). 

[00159] in a one aspect the compound comprises nudefc add sequences encoding an antibody, said 
nudelc add sequences being part of expresskm vectors that express the antibody or fragmerrts or 
diimeric proteins or heavy or light dialns thereof in a suNabla host In partteular. such raidete add 
sequences have promoters operaWy linked to the antibody coding regkjn. saki promoter being 
Ireludble or constttuHve. and. opfonaly, tissue-spedfic. 
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[00160] In another particular emlxxjiment, nucleic add molecules are used in which the antibody 
coding sequences and any other desired sequences are flanked tiy regions that promote homologous 
recombination at a desired site In flie genome, thus providing for intrachromosomal expression of the 
antibody encoding nudeic adcte (Kbfler and Smithies, Proc. Natl. AoaxS. Sd. USA 86:8932-8935 
(1989); ZJIstra et al.. Nature 342:435-438 (1989). in specHIc embodhnents, the expressed antibody 
molecule is a single c^ain aitbody; altemsdvely, the nudeic add sequences indude sequences 
encoding both the heavy and light chains, orftagments tfieweof, of the antibody. 
[00161] Delivery of the nucleic adds into a patient may be either direct, in which case the patient Is 
directly exposed to the nud^ add or nudeic add-canrying vectors, or indirect, In which case, cells 
are first translbnfned with the nudek; adds ki vte, then transplanted into the patient These two 
approaches are known, respectively, as In vM) or «c vivo gene tfierapy. 

[00162] In a specific embodlmerrt, the nudeic add sequences are directly administered In vivo, where 
it is expressed to produce the encoded product This can be accomplshed by any of numerous 
methods known in the art, e.g., by constructing them as part of an apprqjriate nudeic add expression 
vector and administering it so that they become Intracellular, e.g., by Infisction using elective or 
attenuated retrovfrals or other virai vedore (see U.S. Pat No. 4,980,286), or by direct injection of 
nalced DNA, or by use of micrapartide bombardment (9.g., a gene gun; Bloiistic, Dupont), or coatbig 
with lipids or cell-surfiace receptore ortransfBcUng agents, encapsiriation in liposomes, mk»-opa(tides, 
or microcapsules, or by administering them in linkage to a peptide which is kno«m to enter the 
nudeus, by administering It In Drtoge to a Bgand subjed to receptor-mediated endocytosis (see, e.g., 
Wu and Wu. J. Biol. Chem . . 262:4429-4432 (1987)) (which can be used to target c^ types 
spedfically expressing the receptore), ate. in another embodiment nudeic add-dgand complexes can 
be formed in which the llgand comprises a fusogenic viral peptide to disrupt endosranes, allowing the 
nudeic add to avoid lysosomal degradatkxi. In yet another embodiment the nudek: add can be 
targeted In vivo tor cem spedfk; uptake and expresston, by tageting a specific receptor (see, e.g., PCT 
Pubtk^ations WO 92/06180; WO 92/22635; WO92/20316; WOg3/14188, WO 93^21). Alternatively, 
ihe nudeic add can be introduced intracellular^ and Incorporated withh host cell ONA for exprasskin, 
by homokjgous recombination (KoBer and Smithies, Proo. Natl. Acad. Sd. USA 86:8932-8935 (1989); 
Zljlstra et al., Nature 342:435438 (1989)). 

[00163] In a specific embodiment >^ral vectors that contabi nudeic add sequences encodng an 
antibody of fiie invenfion are used. For example, a retpoviral vector can be used (see Mller et al., 
Meth. Enzymol. 217:581-5^ (1993)). These retrov&al vectors contain 8ie components necessary for 
the oonrect packaging of the viral genome and IntegraHwi Into the host cell DWK. The nudeic add 
sequences encoding the antibody to be used in gene therapy are doned into one or mora vectors, 
which facflitates the delivery of me gene Into a patient More det^l about ratrov^ vedore can be 
found In Boesen et al., ffiotherapy 6:291-302 (1994), whteh desctfees the use of a retroviral vector to 
deBver the mdri g&ne to hemabqx>letic stem eels ki order to make the stem ceRs mora resistant to 
d^otherapy. Other references IHuslraang the lee of r^rovbai v«;ior8 in gene ther^y are: Ckiwes 
M si.. J. CBn. Invest. 93:644-651 (1994); Kian M al., Blood 83:1467-1473 (1994); Saimorm and 
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Gunzberg, Human Gone Therapy 4:129-141 (1993); and Grossman and WBson, Cun-. Opin. Gen. and 
Dev. 3:110-114 (1993). 

[00164] Adenoviruses may also be used fn the present invention. Adenoviruses are especially 
attractive vehkdes In the present invention for deBvering antibodies to respiratory epIttieOa. 
Adenovlmses natiaaly hfect respiratoiy epitheHa. Otiier targets for adenovirus-based delvery 
systems are liver, the central nervous system, endothelial cells, and muscle. Adeno^ses have the 
advantage of being capable of infisdfng non-dividing cells. Kotarslv and Wilson, Curr. Opfri. Gen. 
Dev. 3:499-503 (1993) present a review of adenovims-based gene therapy. Bout et al.. Human Gene 
Therapy 5:3-10 (1994) demonstrated the use of adenovims vectors to transfer genes to the 
respiratory epithelia of rhesus monkeys. Other instances of the use of adenovinises in gene therapy 
can be found in Ftosenfeld et al., Sctenoe 252J431-434 (1991); RoseniWd et ai.. Cell 58:143-155 
(1992); Mastrangeli et al., J. Clin. Invest 91:225-234 (1993); PCT Publication W094yi2649; and 
Wang, et al„ Gene Therapy Z775-7ea (1995). Adeno-assodatsd viais (AAV) has also been proposed 
for use In gene therapy (Walsh et al., Proc. Soc. Exp. Bid. IVIed. 204:289-300 (1993); U.S. Pat Nos. 
5,436,146; 6,632,670; 6,642,051). 

[00165] Anottier approach to gene therapy Involves transfsnlng a gene to cells In tissue culture by 
such methods as electroporatton, Npo«Botion, calcium phosphate mediated transfsoBon. or virrt 
infecBon. UsuaBy, the method of transfier fcidudes the transfar of a selectable marker to the cells. Ths 
cells are then placed mder selection to Isolate those cells that have taken up and are expressing the 
transferred gene. Those cells are then deHvered to a patient 

[00166] In this embodiment, the nucleic add Is introduced into a eel prior to admlnistratton In vA^o of 
the resulting recombinant cell. Such Introductton can be canled out by any method known in the art 
induding but not limited to transfectton, electroporatton. mlcroinjecUon, infection writh a viral or 
badertophage vector containing the nudete add sequences, cell fusion, chromosome-mediated gene 
transfer, mkjroceil-medlated gene transfsr. spheroplast fUston, etc. Numerous techniques em known 
In the art for the IntrodiKtlOT of foreign genes Into cells (see, e.g., Loeffler and B^r, Meth. Enzymd. 
217:599-618 (1993); Cohen et al., Mrth. Enzymol. 217:618-644 (1993); Ciine, Phanmac. Ther. 29:69- 
92m (1985) and may be used in accordance with the present Invention, provided that the necessary 
developmental and physiologteal fundtons of the redplent cells are not disrupted. The technique 
shouM provWe for the stable transfsr of the nucleks add to the ceB, so ftat the nudete add is 
expressible by the eel and preferably heiitEA>le and expressible by Hs cell progeny. 
[00167] The resulting recombfciant oelte can be delivered to a patient by vartous methods known In 
the art FUeomblnant blood ceBs (e.g.. hematopdetk; stem or progenitor cdls) are prefsrably 
administered Intravenou^. The sanount of ceBs enviskMied for use depends on the desired effect, 
patient state, etc., and can be detemilned by one skilled in the art 

[0)168] Celis into which a nucleic add can be introduced for purposes of gene therapy encompass 
a»iy desired, available odi type, and bickide but are not Bmtted to epittidlal eels, endothelial cells, 
ketBilnocTtes, flbrdbfests. muscle cefe, hepatocyte^ bkxxl ceBs such » T ^hocytes, B 
lynHJhocytes, monocytes, macrophages, neutrophBs, eo^ophls, megakaryocytes, granutocytes; 
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various stem or pragenttcr celb, in particular hematopoietic stem or progenitor cells, e.g., as otrtalned 
from iDone marrow, ufrtjfflcal cord Ijlood, peripheral tjlood, fetal Hver, eta 

[00169] in a one embodiment, the cell used for gene therapy is autologous to the patient Nucleic add 
sequences encoding an antibody of ttie preserrt invention are introduced into the celis such that they 
are expressftrfe by Oie cells or their progeny, and the recombinant cells are then administered In vfvo 
for therapeutic effect In a specific embodiment stem or progenitor cells are used. Any stem and/or 
progenitor cells which can be isolated and maintained In vitm can potentially l:>e used in accordance 
with this embodiment of the present invention (see e.g. PCT PubBcation WO 94/08598; Stemple and 
Anderson, Cell 71:973-985 (1992); Rheinwald, Meth. Cell Bio. 21A:229 (1980); and PIttelkow and 
Scott, iWayo Cihiic Pnxj. 61 :771 (1986)). 

EXAMPLES 
EXAMPLE 1: 

Preparation of IL13 Immunogen: a Mutated, Inactive Human IL13/Pc (MT- 
IL13/FC) 

A. Cloning and Construction of an Expression Plasmid for MT-IL13/Fc 

[00170] it was reported that human IL13 wWi a mutation (glutamic add to lysine) at amino add 
re^ue #13 bound ILISRcrl wHh equal or higher affinity but had lost tiie abiKy to activate lU3Ra1- 
beaiing cells (Thompson et al., J. Biol. Chem., 274: 29944 (1999)). This mutated, Inactive IL13, 
designated MT-IL13, was expressed in human embryonic l<idney cells 293-T. The purified 
recombinant protein was used as the Immunogen In the present invention to generate ant{-IL13 
monoclonal antibodies. Two oligonucleotide primers: 

S" AAGCTTTCCCCAGGCCCTGTGCCTCCCTCTACAGCCCTCAGGAAGCTCAT3' (SEQ ID NO 9) 

5* CTCGAGQTTG/VACCGTCCCTCGCGAAAAAG 3' (SEQ ID NO 10) 
[00171] corresponding to the oiigonucleotlde sequence of MT-IL13 gene were synthesized and leed 
as templates In polymerase chain reactions (PGR) to done the IL13 gene from human testis cDNA 
Ibrary (BD Biosdences Cionlech, Palo Alto, CA). The PCR fta^nent (342 base pairs) which lacked 
the prsdided signal peptide sequence of !L13 was Ugated into the pSecTag/FRT vedor (Invltrogen, 
Carlsbad, CA) that contained a seaetion signal peptide sequence at the S end and a humai Fc^l 
(hhige and constant regions CH2 and CH3) sequence at the 3' end. The constmcTs compositfon was 
conflnned by sequendng. 

B. Production of MT-IL13/Fc from Transfed^ 2g3T Cells 

[00172] For tran^nt expresskxi of MT-IL13/Fc purified plasmid DNA was transfected into 293T ceils 
by Lipofectamlne 2000 (Invitrogen), according to the manufacturer's protocol. At 72 hours post- 
transliection, culture aipematanfs from transfected cells were coBected Ibr purfflcation. For stable 
expression of MT-IL13/Fc, cell lines were established using a Rp-tn 2g3T ceil line (invitrogen). To 
conflmri expression, culture supematants wars analyzed by sodum dodecyl sulfate pdyacrylamide gel 
electrophoreas (SDS-PAGE). The separated proteins were translwred to nitrocellulose membrane 
and detected by reaction wWi horswadish pa«ddase (HRP) cotijugated nrwuse anWiuman IgG (Fc) 
morKMdonal antibody (Sl^a, 8L Louis, MO) or poiydonal goat antt-IL13 antNxides (R&D Systems, 
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ivameapolis, MN). which were then detected with HRP-donkey anti^oat IgQ (Jacksai 
ImmunoResearch Labwatories. West Grove. PA). The immunoreactlve proteins were Identified on 
flini. using enhanced cheml-luminesoence detection (Supersignal West Pico Chemnuminescent 
Sul)strate. Pierce. Rockford, IL). 

C. PurlflcafionofMTIL13/Fc 
[00173] lvrr-IL13/Fc was purified with a hyper-D protebi A affinity column flnvRrogen) equilibrated with 
phosphate-buffered saRne (PBS). Aflw applying the cell culture supematait to the column, the resin 
was washed with more than 20 column volumes of PBS. Then, the resin was washed with SCO 
buffer (0.05 M sodium dtrale, 0.5 M sodium chloride. pH 6.0) to remove unbound proteins. The IL13 
fusion proteins were flien eluted (0.05 M sodium citrate. 0.15 M sodium chtorWe, pH 3.0) and dialyzed 
in PBS. 

[00174] Fractions from the affinity column containing MT-ILISff^c were analyrad by SDS-PAQE The 
purity of the proteins were analyzed by Coomasde Blue staining and the identity of the proteins by 
Western immunoblofting using goat antWuiman IgG (Fc) antibody (Sigma) and goat anti-human IL13 
antibody (R&D Systems) as described above. 
EXAMPLE 2: 

Generation of Antl-IL13 Monoclonal Antibodies 

[00175] Male A/J mice (Harian, IndianapoUs, IN). 8-12 weeks old, were injected subcutaneously with 
20 jjg MT-IL13rt=o In complete Freuntfs adjuvant (DifBO Uboratories. Detroit. Ml) in 200 pL of PBS 
pH 7.4. At twcHweek intervate the n^ce were twice injected subouteneajsiy wrfth 20 f/g MT-IL1 3/Fc in 
incomplete Freund^s adjuvant. Then, two weeks later and three days prior to sacrifioe. the mice were 
again injected Wraperitoneally vwth 20 j«g of the same immunogen in PBS; Spleen eels isolated from 
one or nwre antigen^mmunlzed mouse were used for fUslon. Similar procedures of Immunizatkm and 
flBkm were also used with £ coll expressed human IL1 3 (R&D Systems) as immunogen. 
[00176] In the fusion leading to the generation of the antWLIS MAb 228B/C-1, 26.4x10* spleen cells 
and 58.8x10* spleen cells firom two Immunized mka were combined. For each fusion, sln^ cell 
suspenstons were prepared ftom the spleen of immunized mfee and used for ftjston with Sp2A) 
myetoma cells. Spao and spleen ceBs at a ratto of 1:1 were fiised In a medium containing 50% 
polyethylene glycol (M.W. 1450) (Kodak, Rochester. NY) and 5% dlmethylsutfoxWe (&gma). The 
eels were then adjusted to a concentnatton of 1.5 x 10' spleen cells per 250 of the suspension In 
DMEM mecfium (Invlttogen, CA). supplemented with 10% fetal bovine serum. 100 unltsAnL of 
penkA, 100 i/gftnL of streptomycin, 0.1 mM hypoxantNne, 0.4 m aminopterin, and 16 //M 
tl^ldhe. Two himdred and fifly mkaoBters <rf the ceP suspen^on were added to each wefl of about 
fiity 96-weil microculfcire plates. Alter about fen days culture sup«fnatents were withdrawn for 
screening for reactivity with MT-ILia/Fc In EUSA. 

[00177] W^ls of Immuton 2 (Dynatech Laboratories, Chantily, VA) nrfcrotest plates were coated by 
aiding purifted MT-1L13/Fc (0.1 pg/mL) overnight at mom temperatire. After the coating solution was 
removed by flteklng of the plate. 200 pL of a bkxddng/cfluting buffer (PBS containing 2% bovine senim 
atoumki and 0.05% TWEEN® 20) was added to eaOi weB for one how to block the non-spedfte sites. 
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One hour later, the wells were then washed wKh PBST buffer {PBS contalnbig 0.05% TWEEN® 20). 
Rfty microfltere of culture supernatant was collected from each fiBion weB, mixed with 50 M- of the 
bjocklng/dOuting buffer and then added to the individual wells of the microtest plates. After one hoir of 
incubation, the w^ were washed with PBST. The bound murine antibodies were Uien d^ectsd by 
reaction with HRP-conJugated gosrt anti-mouse IgG (Fc spedflc) (Jacl<son ImmunoResaarch Ijib, 
West Grove, PA) and diluted at 15,000 virith the bloddng/diluflng buffer. Peroxidase substrate 
solution containing 0.1 % 3,3,5,5 tetramethyl benzldfcia (Sigma, SL Louis, MO) and 0.003% hydrogen 
peroxide (Sigma) was added to the welte fbr color development for 30 minutes. The reaction was 
tenninated by the addifion of 50 ;/L of 2 M H2SO4 per weO. The OD«o of the reacUon mbdure was 
measured with a BioTek EUSA Reader (BioTek Instruments. WInooskI, VM). 
[00178] The culture supematants flnom the positive weHs of MT-IL13/Fc screerrfng were then tested for 
negative binding to an Irrelevant Fy^ fusion protein. Rnal positive wells were then selected fbr single- 
cdl cloning by limiting dilution. Culture supematants firom monoctonai antttradies were re-tested to 
confirm their reactivity by EUSA. Selected hybridomas were grown in spinner flasks and the spent 
culture supernatant collected fbr antibody purification by protein A affinity chromatography, 
[00179] The purified antibodies were tested by four assays: i) Cross-reactivity with 293T ceil 
expressed MT-iL13/Fc and E. cdl expressed mouse iL13; I) Inhibitton of IL13-autocrlne proOferatkin 
of HDLM-2 and L-1236 cdls; IH) Inhibitkm of IL13-induoed STAT6 phosphorylation in THP-1 cells; and 
Iv) Inhibition of IL13-regulated CD14 and CD23 expresskjn on human monocytes. 
[00180] Seventy-three anti-iL13 MAbs were obtained from the fusions performed on MT-IL13/Fc and 
iL13 immunized mtee. Thiriy^ine of these MAbs were purified for characterization by ELISA and cell- 
based assays. Thirteen of these 38 iVIAbs Irriiibited autocrine IL13-induced proliferation of HDLM-2 
and L-1236 cells (see assay descrii^on and results In Example 5). Four of the MAbs were found to 
be very strongly reactive with human IL13 bi EUSA and were neutralizing against human IL13 In 
finctkMiai ceii-based assays. These MAbs were designated 228B/C-1, 228Ah^, 227-26, and 227-43. 
These antibodies were all generated islng the glycosylated MT-ILIS/Fc as Immunogen. 
EXAMPLE 3: 

Reactivrty Of AntML13 Monoclonal Antibodies With Human And Mouse IL13 
In EUSA 

[00181] The reactivity of various antl-iL13 monockmal antibodies was tested by ELISA. Different wells 
of 96-weI] microtest plates were coated with eith^ E. col expressed non-glycosylated human IL13 
(R&D Systems), 293T call expressed glycosylated MT-IL13/FC, or E. coR expressed mouse IL13 (R&D 
Systems) bytheaddlfion(rf100A/Lof IL13protebtat0.1 //gAnL in PBS. After ovemi^t Incubation at 
room temperature, the wells were tr^ted with PBSTB (PBST oontelning 2% BSA) to saturate the 
rsmalnlng binding sites. The wells were then washed with PBST. 

[0)182] One hundred mka-oilters of two-fold serially diuted antt-ILIS iVIAbs (0.5 //g/mL (3.33 nM) to 
0.05 ng/mL (0.00033 nM)) were added to flie weBs for 1 hour at room temperature. An anti-iL13 MAb 
JES-5A2 frcm (BD Biosd^ices-Phanningen, San Diego, CA) was also tested as a positive control. 
This aitibody was generated by using E. cdi expressed human IL13 as immunogen. An Isotype- 
matched mouse anti-HIV-1 g>120 MAb was used as krelevant negative confrol. The weNs were then 
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washed with PBST. Bound antibody was detacted by incubation with diluted HRP-goat anthnouss 
IgG (Fc) (Jad<son immunoResearch) for 1 hour at room temperature. Peroxidase substrate solution 
was then added for color development as described above. The OD«a was measured using an EUSA 

^M] Fig. 1 shows the dose^ependent binding of an«.IL13 MAbs 228B/C-1, 228A-4. 227-26, 227- 
43, and the negative control in EUSA. Among these MAbs, 228B«>1 showed the strongest reactivity. 
Fig. 2 shows the dose-dependent binding of the antt-IL13 MAbs to MT.IL13A^c in ELISA. 228B/C-1 
and 228A4 showed the strongest reactivity with MT-IL13rt=o. whereas 227-26 and 227-43 showed 
moderate reactivity. 

100184] Figs 1 and 2 show that 228B/C-1 has highest affinity for both glycosylated and non- 
gtycosylated human IL13 among all the anti-lLIS MAbs tested. Ail these antHL13 MAbs did not cross- 
react with mouse IL1 3 In EUSA (data no shown). 
EXAMPLE 4 

Lack Of Competttton Of 228B/C14*p Binding To Human IL13 By JES10.5A2 
[00185] To address whether JESia«A2 and 228B/C-1 bind to the same epitope on human IL13. a 
competition ELISA was used to examine the effect of JES10-SA2 on 228B/C-1-HRP binding to E. coll 
expressed human IL13. Each wen of 96^ell microtest piafes were incubated with 100 aH. of IL13 
protein at 0.1 ^rg/mL in PBS. After overnight incubation at room temperature, the wells were treated 
with PBSTB (PBST containing 2% BSA) to saturate the remaining binding sites. The wells were then 
washed with PBST. FHly microliters of two fold serially diluted 228BAM and JES10-5A2 (from a final 
concentration of 20 ^gtoL to 9.76 ng/mL) were mixed wHh 50 /rf. of pre4ltrated 228B/C-1-HRP (at 
1:6,400 dllulfon). The mixtufes were then added to the wells and incubated fbr 1 hour at room 
temperature. Peroxidase substrate solution was then added Ibr color development as described 
above. The OD«o was measured using an ELISA reader. 

[001 86] Fig. 3 demonstrates that JES10-5A2 does not compete wHh the binding of 228B/C-1-HRP to 
human IL13, Indicating that 228B/C-1 and JES10-5A2 bind to different sites on human IL13. 

sJ^^Ing for AntWL13 Neutralizing Monoclonal Antibodies By An IL-13" 
autocrine Dependent Proliferation Assay Using L-1236 And HDLM.2 Celte 

[00187] L-1236 aid HDL(^2 are HodjS* lymf^ma cell lines obtained from the Gemian Collection 
of Microorganisms and CeU Cultures (DSMZ. Braunschweig, Gemiany). These cell lines produce IL13 
which In turn activates their ceH proWeratlon in an autocrine feshion (Kapp U etal., J. Exp. Med. 
189:1939(1999)). 

[00188] Cells virere cultured (25.000 cellsAwen) in the presence or absence of dlflferent anfl-ILIS MAb 

(0.2. 0.02 and 0.002 pglmL) In 6% CO2 at 37*^ fbr 3^ days. Cell proltlteratlon was then measured 

either by an assay using the tetrazolium compound MTS (Promega, Madison, Wl) (readoute 

or by the incorporation of 'H-thynMne (Amersham Biosciences, Piscataway. NJ). 

[00189] The addBon of an antWLIS neutralizing MAb to the oulure of these eel lines was expected to 

inhibit their prolilbration by the binding and Inaofivatlon of the IL13 produced by these cells. The 
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results iustrafed fn Figure 4 shows the effect of antl-IL13 MAb of the present invention on the 
proliferation of L-1235 cells. MAb 228B/C-1 displays the highest potency of Inhibition of L-1236 ceB 
proliferation in a dose^Jependent manner among the neutraBzing antibodies tested. TA1-37 {an anti- 
IL13 MAb generated by using E. coll expressed human IL13 as immunogen) did not have any 
inhibitory acBvity even at a dose as high as 0.2 /ig/hiL Simiiar results were obtained with HOLM-2 
c^s. 

EXAMPLES 

Assay For IL13-Regulated CD14 And CD23 Expression On Primary Human 
Monocytes 

[00190] IL13 Induces suppression of CD14 expression and the up-regul8*on of CD23 expression in 
the human monocytes (de Waal l\^alsfyt et al., J. Immunol., 1S1: 6370 (1993), Chomarat ei. al., Int 
Rev. Immunol., 17: 1 (1998)). Peripheral blood leukocytes (PBLs) were isolated from freshly collected, 
heparinized whde blood of healthy human donors by density-gradient centrifugation in Hlstopaque- 
1077 (Sigma). PBLs (1.5x10*) suspended in IVMH640 medium (invHrogen) with 5% fetal bovine 
serum were added to each well of a 9&wen tissue odture plate conteilnlng recombinant tL13 (final 10 
ng/mL - 0.813 nM) and an anti-iL13 monoclonal antibody or an in«levant antibody (ttvree-fbld serial 
dilutions, from a final 12 /jglwL - 80 nM). CD14 expression or CD23 expression on monocytes was 
suppressed or up-regulated, respectiveiy, by the addition of 0.813 nM human IL13 to the Incubating 
nredium. The medium control contained RPMi-1640/FBS medium without recombinant IL13. 
[00191] The cells were Incubated in 5% CO2 at 37»C ibr 2 days. The cells were harvested for stoning 
with anfl-CD14-FiTC or anti-CD23-PE (BD Blosdenoes-Phamiingen). The expression levels of CD14 
and C023 In the monocyte population were measured by flow cytometry and represented by Median 
Fluorescence Intensity (MFI). 

[00192] The ef?ects of antl-lL13 MAbs on IL13-supprBssed CD14 expression on human monocytes 
are depicted in Fig. 5. Among all the antt-IL13 MAbs tested, 228B/C-1 had the highest potency in 
inhibiting the effect of IL13 on CD14 expression. Complete inhibition of the effect of IL13 was achieved 
at 0.33 nM. The inhibitory acfivitles of MAbs 227-26 and 228A-4 were moderate, whereas that of 
JES10-5A2 was week. The effect of IL13 could not be completely inhibited by JES10-SA2 even at 
80nM. 

[00193] The effects of anti-IL13 MAbs on IL13-lnduced CD23 up-regulation on human monocytes are 
depicted in Fig. 6. SImHar to the results on CD14 e^qiresslon (F^. 5), 228B/C-1 was most potent in 
inhibiting the effect of iL13 on CD23 expression among the ant^lL13 MAbs tested. Complefe inhibition 
by 228B/C-1 was achieved at 0.33 nM. The InhllNtory potency of JES10-SA2 was weak. 
[00194] Based on the results presented in Figs. 5 and 6, complete inhibition of IL13 by 228B/C-1 can 
be achieved at a moter stdcNometric ratio of 12 {MAb:IL13), and, ttwelbre, 228B/C-1 a very high 
affbitty neutralizing MAb against human IL13. 
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EXAMPLE 7 

H-IMnducsd STAT6 Phosphorylation Assay In THP-1 Celta 

[001951 IL13 can acevate the myBtoW cell line THP-1(ATCC, Manassas. VA) to induce 
phosphoiylaUon of STATS which Is a critical step In the signal transduction pathway of IL1 3 (Muiata T 
et at.. Int Immunol. 10: 1103-1110 (1998). The anti-iL13 MAbs were tested for inhibition of IL13 In 
this assay. 

[00196] THP-1 cells were maintained in Duibeoco's Modified Eagle Medium (DMEM) (Invitrogen) 
supplemented with 5 % fetal bovine sewm. On the day of experiments, the cells were washed and 
Incubated In senim-free DMEM at 3rc in 5% COj for 2 hours. 0.3x10» cells In 80 a/L of the semm- 
free medium were then added to each well of a 96^ round^ottom plate. One hundred and 1^ 
microGteis of medium containing human IL13 (final concentration of 10 ng/mL - 0.813 nM) and antl- 
IL13 MAbs (5 fbW serial dilutions, from find concentration of 0.5 ^mL " 3.333 nM). NegaHve control 
wells containing either no IL13 or IL13 and an isotype^l1atched irrelevant mouse MAb. 
[00197] The mixtures were incubated at 3rC under 5% CO2 for 10 min. The plates were then 
centrifuged at 300 x g fbr 3 minutes at 4'C. After discarding the supernatant, the ceii pellets were 
resuspended in 100 of Laemmn non^Bdudng sample buffer (SDS4=AQE loading buflfer. BloRad, 
CA) and then transferred to microcentrifuge tubes. The tubes were heated at 95 '0 for 5 minutes and 
tten centrifuged at 10,000 x g for 10 minutes at room tent^eratura The supematente were collected 
and analyzed by 4-20% gradient SDS-PAGE. The separated proteins were transferred to PVDF 
membrane which was then Incubated with diluted mouse anti-human State (Y641. phospho-specific) 
MAb (BD Biosdenses Phanningen). 

1001981 The bound antibody was detected by Hf?P conjugated goat antHmouse IgG (Fc) antibodies 
(Jackson ImmunoReseairh Laboratories). The immunoreactlve proteins were rdentified on film, using 
enhanced chemiluminesoence detection (Superslgnal West Pico Chemnuminescent Substrate. 
Pierce) Fig. 7 depicts the resulte of the effect of anti-IL13 MAbs on IL13-induced phosphoryiaUon of 
State in THP-1 cells. StetB is phosphorylated in THP-1 cells treated with 0.813 nM human IL13. Dose- 
dependent inhibition of State phosphorylation was ftxjnd when the cells were treated with MAbs 
228B/C-1. 228A4. 227-26, 227-43 and JES10-5A2. MAb 228B/C-1 Is the most potent neutralizing 
antlbodle^ among the anti-lL13 MAbs tested. Complete mhibiflon by 228B/C-1 was achieved at a 
concentration between 0.667 nM and 0.133 nM. The approximate mdar stolchtometric ratio between 
228»C-1 and iL13 for complete inhibition was 1:2. It Is consistent with the date shown in Rgs. 5 and 
6. 

EXAMPLES 

Motecular Cloning Of Heavy And Ught Chain Genes Encoding Antl-IL13 Monootonal 
Antibodi«( 

[00199] Total RNA was Isolated from hybridoma ceils using a QIAGEN kit (Valencia. OA). Reverse 
transcription (first strand oDNA)reactk>n was caiTted out as follows: 1-1.5mgoftoteiRNAwasmlxed 
virtth 1 ml 10 mM dNTPs. 50 r^ random Hexamers, aixJ RNaseftee wster hi afirwl vdume <rf12 mL 
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[00200] The reaction mixture was fncubaied at 65°C for 5 minutes and placed on ice immediately for 1 
minute. After a brief centrifugation, tfie following reagents were added: 4 mL of 5X first strand buffer 
(250 mM Tris-HCI. pH 8.3, 375 mM KQ. 15 mM MgCy, 2 mL of 0.1 mM DTT. and 1 mL of 
RNaseOUT Rl^ inhibitor (40 U/mL). After mbcftig, the reaction was incubated at room temperature 
for 2 minutes. One mlllllttar of Superscript II RT (50 U/ml) was then added to the mixture for incubation 
at 25°C for 1 0 minutes followed by 50 nrinutes at 42°C. After a brief centrifugation, the reaction was 
incubated for 15 minutes £rt 7(fC to kiacttvate the reverse transcriptase. One microliter of IRNase H (2 
U/ml) was then added and the reaction was incubated for 20 minutes at 37°C to destroy IRNA. 
[00201] To amplify the variable te^bm the heavy and 1^ chains, a method descrH)ed by O'Brien 
aid ^es (OBrlen S. and Jones T.. "Humanizing antibodies by CDR grafftig", AntOxxiy 
Engineering, Springer Lab manual, Eds. Kbntennrann and Dubie, S (2001)) was used. Briefly, 5" 
primers were selected from the signal pepflde region (1 1 sets for 1^ chain and 1 2 sets of degenerate 
primers for heavy chain) and 3" prfniers were selected fl-om the constant region of either the Bght or 
heavy chain. 5' and 3' primers (1.5 mL of 10 mM) were mixed with 5 mL of 10X PGR buffer (250 mM 
Tris-HCI, pH 8.8, 20 mM MgS04, 100 mM Ka, 100 mM (NH*)^ SO4, 1% Triton X-100, 1 mg/mL 
nudease free BSA), 1 mL cDNA as prepared previously, 1 mL of Turbo plli (Stratagene) and water to 
adjust the total volume of the reaction to 50 mL PGR was perfonned as follows: 1 cyde at 94*'C fn- 4 
minutes; 25 cycles at 94°C for 30 seconds, at SS'C for 30 seconds, and at 72°C for 45 seconds; and 1 
cycle at 72''C for 7 minutes. Reaction mixtures were resolved by electrophoresis in a 1 % agarose gel. 
[00202] Amplified ONA fragment was purified and cloned into a pcDNA3.1 vector. Cloning was 
carried out using the invitrogen TOPO cloning kK foliowing the manufaduret's suggested protocol 
(Invitrogen). Fifteen to twenty cdonles of transformed E.coli were used for plasmid purification. 
Plasmlds vrere sequenced using a T7 primer. The predominfflrt sequences for the heavy and light 
diains were ctoned into an Ml 3 Fab expression vector by hybridization mutagenesis (Glaser S. et al. 
Antibody Engineering (Oxfort University Press, New York(1995)), Near Ri, BioTechnlques 12: 88 
(1 992)). Binding properties of the expressed Fab were confirmed by ELISA. F^res 8-1 0 depict the 
VH and VL chaAn amino add sequences for 228B/C, 228A4, and 227-26, respectively. 
Example 9 

Humanlzation of Clone 228B/C 

A. General Protocx)! 
[00203] The variable regions of murine antibody 22QB/C were cloned and sequenced as described in 
Example 8. A chimeric Fab in a phage vector was constructed as a control which combirrad the 
varlatrfe regtons of flie murine 228B/G and the constant region of the human kappa chain and the 
CHI part of human IgQ. 

[00204] To begin the humanization process, a suKable v gene sequence selected from known human 
germ line gene sequences was selected to provkie the ftamework regkwis one to three (FM1-FM3), 
and a suitable J gene sequence was selected to provMe framewoifc 4 (FM4) accordfeig to the criteria 
descrtied in WO04A}70010 Cmcorporated herein by reference). This template may be chosen bas«l 
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on, e.g.. its comparative overall length, the size of the CDRs, the amino add residues located at the 
jimcaon'between the framework and the CDRs. overaU homology, eta The template chosen can be a 
mbdure of more than one sequence or may be a consensus template. 

[0020S1 Constructing an expression vector comprising the heavy and/or light chain variants generated 
comprised the fonnulas: 

FRH1-CDRH1-FRH2-CDRH2-FRH3-CDRH3-FRH40) and 

FRL1-CDRL1-FRL2-CDRl-2-FRL3-CDRL3-FRL4fil). 
wherein FRH1. FRH2. FRH3, FRH4, FRL1. FRL2. FRL3 and FRL4 represent the variants of the 
ftemework template heavy chain and light chain sequences chosen from the germ line templates 
and the CDRs represent those of the parent antibody. The differences between the murine parent 
antibody and the selected human template sequences were detennlned to seive as a baste for 
generating a library of antibody Fabs. This library can be generated fbr the light chain Individually, 
and then the heavy chain or simultaneously. Afflntty maturation of the CDR regions may also be 
analyzed simultaneously or sequentially with the humanization of the framework. 
[00206] The library of variant Fabs was generated containing (1) the murine amino acid residue, (2) 
the amino add residue liom the diosen human gemi line gene, or optionally. (3) a randomly selected 
amino add. at each of the selected posittons found to differ from tiie murine ftameworic sequence. The 
desired variants were generated by annealing overtapping digonudeotides and then Incorporating the 
dTosen residue at the framework positkDns that were of interest An amplifteation of the annealed 
produd was done using two primere, one of which was blotin-labeled. TTie bkstin tag was used for the 
purification of a single-strand of the primer and this was used as a mutagenic digo in a Kunkel-based 
mutagenesis readion using the vedor of interest In a U-template format (Ro8ok. M. J., ef a/., (1996) 
Jmimal (^Bkiloglcal Cfiem/sfry 2Z1: 2261 1-22618). After annealing and etongating the plasmW, the 
readkjn underwent digestion with a unique restridlon enzyme. Xbal, whld> deaves the original 
templatB but not the newly synthesized mutated strand. The plasmW was eledroporated into 
competent cells for amplifteatton and mixed wHh a phagwwmpetent E coll celMype fbr generation of 
phage partides. The plasmW constnjds are able to synthesize a Fab whidi Is secreted Into the 
supernatant. Individual plaques were selected and the antibody eluted for analysis. 
[00207] The library was analyzed for quality and completeness. Upon sequendng a random 
sampling of the library, the number of candidates seleded that had the correct Insertion of the Vk (or 
Vh) regton vras determined. This number was used to determfrw the overaB effteiency of the llbraiy. 
Once the library was established, the candWates were screened using a liinctkMTd EUSArbased 
assay to determine which candidates produced fundtonal Fabs spedllc for IL-13. Those candidates 
demonstratfrig adivity for IL-13 comparctole to Ihe diimerto done were assayed further for 
reprodudbiWy. Several of the candidates were sequenced to determine how tolwant the targeted 
ftameworic postttons were for humantzs<ion. 

[00208] After the ttwaries vi«re found to be rsjMesentaflve. variants were analyzed for binding affinity, 
and those found to have comparable or greater binding afllnlty than the diimeric control antibody were 
sequenced, if the isolates analyzed dW not contain a resktae from human gemi Hne gene at a dwsan 
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position in the fiBinewotlc, It vias conduded that the human amino add residue was not tolerated at 
that position. At this point if only the murine and human amino adds were tested, another Fab libray 
could be made randomizing the amino adds at the positions where human tmipleto residues were 
not Ibund. Fai» vWth suitable replacement residues (non murine) would then be selectsd and 
converted Into whole MAbs. In acldtion, consensus templates may be used as the starting 
fl^mewotk. 

B. IL-13^ykyKxionalAr^axxiy^/kHLl^1anizali^ 

[00209] HumanizaUon of the variable region of the light chain (VI?) was perfianned first However, one 
can begin witti either chain or humanis both chains sbnultaieousiy. The human template diosen 
was Human Template 2 and involved studying the effects on 9 residues dose to the CDF^ within the 
light chain to detennine if they could be humanized without a loss of functional activity. The positions 
that were studied on the light chain for ttie second round of screening wwe 4, S, 12, 73, 81, 82, 83, 
84, and 109. 

[00210] A library was generated varying eadi of these portions with either the murine or the human 
template residue. Appnndmatsiy 860 variants were screened using a functional ELISA assay. Only 
18 candldatss demonstrated comparable ftmction to the chimeric done. These candidates were 
assayed further. Sbc canddates of the 18 demonstrated a £pBater afRnliy Ibr antigen compared to the 
chimerk: done, and these 6 were sequenced. The sequendng results are presented In Fig. 1 1 A and 
B, and from these results, positions 4, 12 and 81 favor the murine residue. 

C. Vh Humanizatton 

[00211] in oreier to assess the contribution of the heavy chain fiamevraric residues to the overall 
function of the candidate antibody, a library was established varying 10 positions within the human 
DP27 template fi^mewori< that differed firom the murine parent while maintaining the murine light 
chain. The library was generated using synthesized overlapping digonudeotldes for the Vh, and 
generation of the murine Vl< using PGR. The Vl< and Vh were then Inserted into the Fab expression 
vector using mutagenesis and the library was then scareened for functional Fabs. The complexity of 
the library was (2* 170%) x 3 - 3840. 

[00212] A total of 1056 candidates were screened, using a g&well fonnat EUSA assay. The 
candidates from this Itorary that were chosen for sequendng were those that yielded the highest 
values fttxn the screen results. Five of these high activity candidates were sequenced to determine 
their level of humanlzatlon and their sec^iences ae presented in Fig. 12A and B. From these results, 
ttvee of the fiiameworit residues on the heavy cha&i favtml the nrnjrine residue 
[00213] The second fitmework studied was the human template NEW. A combinatory library viaa 
generated In which both the Vk and Vh were humanized concwrantly. Nbie residues on the Vic were 
varied between the murine and the human residues and nine residues were also chosen for the Vh. 
Approxknstely 5200 candidates (55 96-weli plates) were scre«Kd from thte library. From the screen, 
approxinr»teiy 300 carafidatos yielded results comparable to the chim«ic done. From this group, 
IhMy candidates were sec^aiced to determine the humanbatkm level of these functional dones. 
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[00214] The sequencfcTg results for the Hght chains are presented in Figure 1 1A and B. The heavy 
chain sequences are presented in Fig. 12 A & B. Position 83 on the Vk had a high incidence for 
retaining the murine residue, whereas several positions in the Vh tempiata favored the murine 
residue. In particular, posWon 94 refained the murine residue In 29 out of 30 candidates soeened. 
Although no candidates m>oar to have comple^ humanized liamworics. several valable regions 
whi* were highly humanized in either the Vk or Vh wyi be used for farther humanbaflon. The most 
humanized Vk was combined with the most humanfaed Vh to assay fonctonal aclivity. (See Fig. 13.) 
[00215] A second library whteh combined the ftamewortt residues of the Vk and Vh of Interest was 
generated using DP27 as the heavy chain template and HT2 as the li^t chain template. As 
described above, overtapping oUgonudeotkles were synthesized which contained the human 
framework wHh either human or murine resHues at each position in questton. These dlgos were 
mixed and then annealed to generate the complete variable regions. The regions were amplified 
throu^ PGR and then made Into sln^e-stranded firagmente. The flragmente were phosphorylated 
and then used in a mutagenesis reaction to incorporate the variable regions into the M13-based 
vector. The library was then screened for functionai Fabs that were specific for IL-13 in an ELISA- 
based assay. The sequences for the light chain and heavy chains are shown in Rgures 1 1 C&D and 
12C&0, respectively. 

[00216] From the sequencing resutts, the Vk chain was able to tolerate human resWues throughout, 
and thus this chain was fuBy humanized. For the heavy chain, two posKtons were intderant of the 
human residues: positton 24 and 94. Thus, the heavy chain variable regkDn was -98 % humanized. 

D. Geriefalkxi of CkxTibinatorial Humane 
[00217] smce no candWate picked up fix)m the screenbig of either of the libraries was fully 
humanized, the humanlzatton vras engineered. A series of candWates were generated In whteh the 
desired humanizaSon levels were obtdned. The most humanized Vk from ttie HT2 library was 
combined with the most humanized Vh from either Ihe NEW or the DP27 libraries. These 
oomblna*3rial candidates were then assayed to drtemihie wWch maintained the spedftefunctton white 
carrying the highest humanlzatton level. The candWates chosen from HT2-NBW were HT2-NEW #73 
for heavy chain and HT2-NEW #1 15 for the light chain. The candWates chosen from HT2-DP27 Oght 
dt\aSn were HT2-DP27 #89 and HT2-DP27 #144. and the candWates for heavy chain were HT2-DP27 
#123 and HT2-DP27 me. For HT2-OP27. constnicte were made as foitows: #89 Vk writh #276 Vh 
and #89 Vk with #123 Vh; #144 Vk with #276 Vh and #144 Vk with #123 Vh. In addition, one 
constmct was made wHh #144 Vk DP27 with #73 Vh NEW to determine whether NEW and DP27 
interactfons with the 1-IT2 Ught chan differed. 

[00218] These comblnaltons were tested by ELISA to detennlne if there was any further loss of 
foncUon upon foriher humanizalton. For these assays, the antigen IL.13 was captured on the plate h 
a limiting amount The anti-lLIS Fabs were then added to the plate at a known concentiatton and 
titrated down the plate at a 1:3 dilutkjn. Binding was detected wHh a secondary antibody that Is 
specific for Fab. Fig. 13 depfcts the foncflonal assay results. Fig. 13A - 115Vk/73Vh; Fig. 13B- 
89VW276Vh; Fig. 13C -144VW276Vh; Fig. 13D - 144VW123Vh; and F^ 13E - 144Vk/73Vh. From 
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these data, the observed results suggested that the engineered comblnatiors of humanized variable 
regions did not adversely affect the binding of the Fabs to the antigen. 

[00219] Because the results In Figures 11 and 12 suggested that the HT2 light chain could be fully 
httfnanlzed and all tHit 2 positions in DP27 {24 and 94} could be humanized, the ideal humanized 
candidate was engineered in which the only 2 murine residues remained. Upon generation of this 
particular c^idWate, the done was assayed in comparison with its parent as well as the other 
candidates to detennine If there was any loss of Hinctlon. From the data presented In Fig. 14A, this 
humanized candidate shows no significant loss of function with this high degree of humanizatlon (89 
W276G). Humanizatlon was also done for the HT2-NEW frameworic caididate. This candidate has a 
final humanizatlon level of 98 %, as there are two murine residues that remain on the heavy chain. 
Rg. 1 4B depicts the ELISA results for (his construct (1 1 5Vk/73Vh FL). 

[00220] An attempt was made to further humardza 89Vk/276G by replacing the two remaining murine 
residues. Upon mutating the positions to the human residues, the candidate clones were assayed by 
EUSA and compared to the parent However, a significant loss of funcaon was observed upon 
replacing the murine residues with those of the chosen template. Therefore, another library was 
generated in which the two positions on the Vh were randomized to allow for all possible amino adds 
at these two positions. The candidates were screened using a functional EUSA assay and thNly 
candidates that yielded comparable results to the parent done (89Vk/276G) were sequenced to 
detemiine which amino adds were present at the targeted posWais. A list of the candidates and the 
amino adds at the two positions Is shown below. 



Candidate 
228B/C 



Candidate 
" RL49 



24 



Candidate 



RL19 



[00221] Thus, from this saeen, there are several amino adds which apparently are tolereted at ^ 
deslspiated positkms and yet do not result In signiikant loss of function. Thus, by changing the 
fiRamework residues to amino adds that are not found in the murine sequence nor In the human 
fixunework. a fully functional Fab was generated without ctetrfrnental ^foct on liincHng to the target 
antigen. The candidates thatwere fUrttierlssted ftom this random Ibrary were RL-19 and IU.-36. 
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Example 10 
CDROpiimizafion 

[00222] Upon determining the optimal framework sequence for the camfidate antHL-13 antibody, 
optimization of the CDRs was perfbnned. For this process, the CDR amino add sequence was 
randomized and then the libraries were screened to Identify those candidates wWch had equal or 
better functional activity than the parent done. For this Obtary, the parent candidate was 1^-38 (see 
above). The six CDRs were randomized, one position at a time and the libraries were screened using 
a functional ELISA. Strongly reactive candidates were sequenced for comparison with the parent 
CDR. It Is noted that all unique sequences Bsted in the tables below also appear in Figure 20 with 
appropriate SEQ ID NO Identffiers. 

A. CXm.1 Opfimizalion 

[00223] CDR-L1 comprised 15 amino adds. Each of these posiHons was randomized using 
synthesized ongonucleotldes which were the mixed In equimdar amounts to be used in a 
mutagenesis reaction. The effldaicy of incorporation of the mutageric digonudeofides was 
determined to be 40 %. Using this percentage, the number of candidates which needed to be 
screened was 3600. The dones were ^sayod using a functional EUSA and those clwies that 
yielded comparable functional activity were sequenced. From the number of candidates that were 
screened. 166 positive candidates were identified. From this group. 10 candidates were sequenced to 
detemilne the changes within the CDR. From the sequendng results shown below results, the 
positionsll and 14 lead to improved afifciHysreN to Q and M to L. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

CDR-L1 RASKSVD3YQ N 8 F M H 

L1-21 RASKSVDSYG N S F L H 

L1-39 RASKSVDSYG Q S F M H 

L1-47 KASKSVDSYG N S F M H 

L1-50 RASKSVDSYG N S Y M H 

L1-59 RASKSVDSYQQSFMH 

L1-61 RASKSVDSYG N S F M H 

L1-62 RASKSVDSYG N S F L H 

L1-63 RASKSVDSYG N S F L H 

L1-117 NASKSVDSYG N S F M H 

L1-125 RASKSVDSYG N S F M H 

B. CDR2-UOptimiz£«on 

[00224] CDR-1.2 oomprbed 7 amino adds. This Bbrary was prepared as described above. The 
efiidency of this library was 80% and 840 clones were assayed. The number of positive ctones 
identified from the assay was 76 and 11 were sequenced. From the resuBs shown below, several 
positions within this CDR yielded btpoved ailvi^, aWiou^ the posWwra and replacement amino 
adds appeared raidom. This result siworts the dase»vationfh«4CDR-l2 is farthest fitmtte antigen 
bMng site E«d » such should exert the least influwice upon antigen tending. 
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1 2 

CDR-U L A 

L2-10 L A 

U-13 L A 

L2-25 L A 

L2-37 L A 

L2-41 L A 

L2-44 L A 

L2-45 L A 

L2-53 L A 

L2-S8 L A 

L2-65 L A 

L2-70 L A 



3 4 5 6 7 

S N L E S 

S N L N S 

S N L E S 

S N L Q S 

T N L E S 

S N L K S 

S N L E K 

S R L E S 

S N L H S 

S N L S S 

S F L E S 

N N L E S 



C. CDRUOpMzalian 
[(X}225] CDR-L3 was composed of 9 amino adds. This library upon generation yielded an efficiency 
of 50 %, requiring ~1700 clones be screened. From this screen, 257 positiva candklates were 
identified and ten were sequenced. From ttiese results, only one position yielded a change from the 
parent sequence. Several candidates demonstrated the same sequence which sug^sisd that this 
positional change was highly fevored (N to A). 



. CDR-L3 Q Q N N E 

L3-1 Q Q N N E 

L3-32 Q Q N A E 

1^90 Q Q N N E 

L3-100 Q Q N N E 

L3-1S0 Q Q N N E 

L3-170 Q Q N A E 

L.3-185 Q Q N A E 

I..3-207 Q Q N A E 

L3-225 Q Q N N E 



D. CDR-H1 Opfimizalion 
[00226] CDR-H1 comprised 5 ambio adds. The efficiency of this iitxary was 80 %, requiring only 
atxHJt 600 candidates be screened. From the screen, there were 138 po^Kre clones and eleven of 
the ctones were sequenced. From the resiMs are listed bekm, ttie second portion within this CDR 
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seoned to offer the greyest diaice of improvement of anUgen binding. However, several amino 
adds favorably affect birKJing. 





1 


2 


3 


4 


5 


CDR-H1 


A 


Y 


S 


V 


N 


H1-2 


A 


K 


S 


V 




H1-12 


G 


Y 


S 


V 


N 


H1-18 


A 


K 


s 


V 


N 


H1-24 


A 


K 


s 


V 


N 


H1-31 


A 


H 


s 


V 


N 


H1-89 


A 


Y 


s 


V 


N 


H1-90 


O 


Y 


s 


V 


N 


H1-114 


A 


S 


s 


V 


N 


H1-115 


A 


H 


s 


V 


N 


H1-123 


A 


R 


s 


V 


N 


H1-126 


A 


R 


s 


V 


N 



E. CDR-H2 Optimization 
[00227] CDR-H2 comprised 16 amino adds. The effidency of this Rbrary was 70 %. which meant that 
over 2100 candidates needed to be screened. From the screen. 192 positive candidates were 
identified and thirteen were sequenced to detennine ttie changes that occurred wiftin the CDR From 
the sequencing resuits listed below, several positions Improved binding affinity but none of the amino 
add changes appeared signiflcantly dBferent from the parent 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

CDR-H2 MIW6 DGKIVY N S A L K S 

H2-38 MIWGDGKISYNSALKS 

H2-43 H^iWQDGKiVYNSALES 

H2-51 IWiWGDGKIVYNSALKS 

H2-66 MIWGDGKISYNSALKS 

H2-79 MlWGDGKiVYNSDLKS 

H2.86 IWiWQDGKVVY N S A L K S 

H2-101 IWIWGDGKiVYNSELKS 

H2-109 IWIWGDGKIAY N S A L K S 
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H2-119 MIWQDGKIVYNSALKE 

H2.121 MVWGDQKIVY N S A L K S 

H2.129 MIWGDGKIVYNSALKS 

H2-169 MIWGDGKIVYNSALAS 

H2-176 MIWGDQKKVY N S A L K S 

F. CDR-H30ptfrT>lza«on 
[00228] CDR-H3 cxjmprised 10 amino adds. This CDR In general is b^eved to be the one that 
Imposes the greatest influence on antigen binding, because this loop Is generany In the middle of the 
bindfcig site. This library had an efficiency of 40 %, and so 2400 candidates needed to be screened. 
Of these, 174 positive candidates were identified and ten were sequenced to detanmine the changes 
within the CDR. The residts listed below indicated that the change fhxn Y to R in the third position 
may be an important one for Improvement in binding. 



10 



H3 



H3-130 
H3-131 
H3-133 
H3-135 
H3-161 
H3-162 



G. Combinatorial Library 
[00229] Once the changes within the CDFte which yielded the g^test overall improvement In aitlgen 
binding were detenmined, the best candidates were then combined to see if these changes improved 
binding. Thus, a candidate was engineered to combine all favoisdble amino add substitutions. 
[00230] To generate ttie oombinatoriai Rbrary, the HSai done was the one that hcorporated the 
aBeratkm In CDR-L1-59 (N to Q). To this done, the oth«r chsmgas were made for CDR-U, N to A 
(posltfon4),fbrCDR-H1,Ytoei»TerR,H, KorS(position2),fbrCDR+l3. YtoR(p08ition3)andDto 
either K or S (position 9). No changes were made to CDR-12 or CDR4i2. Over 1 100 cancHdatss from 
tNsKtrary were screened using a fUnctiomyEUSA assay. A total of 120 candidates were identified 
as havbig acthrity greater thai the parent done. The secpioices of those dones am shown in Fig. 15. 
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[00231] To confirm that these combinatorial candidates maintained function, a competition assay was 
pertbmied. For this assay, IL-13 was captured on an EUSA plate. The candidates, which are purified 
Fabs. were pre-mlxed io vaiying concentrations to a constant concentration of labeled chimeric anti- 
IL-13 Fab. This mixture was added to the EUSA plate. The labeled chimeric antl-IL-13 capable of 
binding to the plate-bound IL-13 were detected. 

[00232] From the results of this competition, the iwo candidates assayed demonstrated equivalent 
abiiy to compete with the chimeric candidate (228 B^C #3) for binding to IL-13 (Fig. 16). The 
irrelevant Fab Is 51. which demonstrates no aWKy to compete. Rgure 17 depicts the sequences of 
three affinity matured candidates. 
Example 11 
Epitope Mapping 

[00233] AntHL13 MAb 228B/C-1 binds to a confonnational epitope and binds to cynomologous 
monkey iL13 wHh the same high afBnKy as it does to human IL13. However. 228B/C does not bind to 
murine IL13. So, the strategy devised for epitope mapping was to exchange small portions of the 
monkey IL13 with the corresponding mouse IL13 sequence. Overiapping oligonucleotides were 
synthesized as shown In Rgure 18. Two rounds of PGR were performed to assemble the IL13 hybrid 
constnids so that part of monkey IL13 was replaced by the corresponding sequence fit)m mouse IL13 
(Fig. 18). The final i^R amplified IL13 coding regkjns were ctoned Into pcDNA3.1 vector m frame 
with a V5 tag using TOPO cloning kit (Invitrogen). All PGR amplified regton were conflmied by 
sequencing to contain only the desired domain swapping mutattons and not additional unwanted 
mutation in the expression vectors. 

[00234] The antl-iL13 MAb binding epitope was identified as a 8-mer peptWe from amino add #49 to 
56, ESUNVSG (SEQ ID NO 18). This epitope Is located in Heiix-B and toop-BC in human IL13. 
When the epitope peptWe derived liom cynolL13 was used to swap the oonesponding sequence in 
murine IL13. the resulting hybrid IL13 molecule can bind to 228B/C with affinity similar to that of the 
original cynolL13. lUrther validated that 228B/C MAb binding to cyno or human IL13 at this peptide 
: between residual #49-56. Sequence comparison between human, cyno, and murine IL1 3 reveals 
only three residues Ile52. Val54. GIy56 In human 1L13 are not conserved, suggesting the critteal 
residues for 1L13 and anti-IL13 MAb interaction through this 8-mer peptWe is detemilned by one or 
combfriatlon of some of these three resWues. 

[00236] This epitope was further conflnned by peptide spot analysis. The entire human IL1'3 peptide 
was scanned wltti a series of overiapping 12-mer peptides synthesized via SPOT on celiutose 
membrane. The only anfl-IL13 MAb reactive peptide was Wentified as a 12-mer peptWa of amino add 
#44-56. YCAALESUNVS (SEQ ID NO 19), virtifch is overiapping wilh the region Wentifled through 
domsin swapping ejqDWimenls. 
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DEPOSITS 

[00238J The (blowing cultures have been deposHsd with the American Type Culture C!o»ection, 10801 
IWvsreity Boutevard, Manassas Va. 201 10-2209 USA (ATCC): 



Hybridoma 


ATCC NO. 


Deposit Date 


Antl-IL13 228B/C-1 


PTA-5657 


November 20, 2003 


Anti-IL13 228A-4 


PTAr5656 


November 20, 2003 


Antl-ILI 3 227-26 


PTA-5654 


November 20, 2003 


Anti-ILI 3 227-43 


PTA-5655 


November 20, 2003 



[00237] This deposit was made under the provisions of the Budapest Treaty on the International 
Recognition of the Deposit of Microorganisms tor the Purpose of Patent Procedure and the 
Regulations thereunder (Budapest Treaty). This assures maintenance of a viable culture for 30 years 
fiom the date of deposit The organism will be made available by ATCC under the temis of the 
Budapest Treaty, which assures permanent and unrestricted availability of the progeny of the oilture 
to the public upon issuance of the pertinent U.S. patent 

P0238I The assl^ee of the present application has agreed that if the culture on deposit shoi*J die or 
be lost or destroyed when cultivated under suit*le conditions, it wiB be promptly replaced on 
notification wUh a viable specimen of the same culture. Availability of the deposited strain is not to be 
construed as a license to pradloe the invention in contFaventkm of the r^ granted under the 
authority of any government in accordance with its patent laws. 

[00239] The forgoing written spedfioation Is conslderol to be sufficient to enable one sidlled In the 
art to practice the invention. The present Invention is not to be Bmited in scope by the cultures 
deposited, since the deposited embodHments are intended as Hluslration of one aspect of the invention 
and any culture that are ftmctlonally equivalent are within the scope of this invention. The deposit of 
material herein does not constitute an admission that tiie written description herein contained Is 
inadequate to enabte the practtce of any aspect of the Invention, Including the best mode thereof, nor 
Is it to be constaied as limifing the scope of the dalms to the spedfte Hlustration that It represents. 
Indeed, vartous mocflRcafions of the inventfon in addition to those shown and described herein will 
become apparent to those skilled in the art from the foregoBig description and fall virfthin the scope of 
tiie appended claims. 

[00240] Those skHled in the art will recognize, or be able to ascertein using no more man routine 
experimentation, many equiv£*»ite to the specific embodiments of the Inventton described herein. 
Such equivatente are int^ed to be encompassed by the following dalms. 
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Claims 

1 An antibody or an antigen^^inding Iragment thereof that binds speciflcally and with high 
affinity to both glycosylated and non-giycosylated human 1L13. does not bind mouse IL13. 
and neutralizes human IL13 activity at an approximate molar ratio of 1 -.2 (IUIAb:iL13). 

2. The antibody of claim 1. wherein the antibody Is 228Brc and produced by the hybridoma 

designated PTAr5857. 
3 An antibody that binds to the same epitope as the antibody of dalm 2. 

4. The antibody of daim 1. wherein the antibody is 228/U and produced by the hybridoma 
designated i=TAr5656. 

5. The antibody of claim 1. wherein the antibody is 227-26 and produced by the hybridoma 
designated PTA-5654. 

8. The antibody of claim 1. wherein the antibody is 227-43 and produced by the hybridoma 
designated PTA.5655. 

7. An antibody, wherein the antibody compiises antigen binding regions derived from the light 
and heavy diain variable regions of an antibody of daim 1. 

8 The antibody of daim 7. wherein said antibody has a VL sequence at least 95% homologous 
to that set fbrth in SEQ ID NO: 3, and a VH sequence at least 95% homologous lo that set 
iorthlnSEQIDNO:4. 

9 The antibody of daim 7. wherein said antibody has a VL sequence at least 95% homologous 
to that set fbrth in SEQ ID NO: 5. and a VH sequence at least 95% homologous to that set 
forth in SEQ ID IMO: 6, 

10 The antibody of dabn 7. wherein said antibody has a VL sequence at least 95% homologous 
to that set fbrth in SEQ ID NO: 7. and a VH sequence at least 95% homologous to that set 
fbrth in SEQ ID NO: 8. 

: 11. A hybridoma ceil line ihat produces a monodonal antibody selected ftxjm the gKMjpconsi^^ 
of 228BWM, 22BM. 227-26. and 227-43 and designated with the ATCC deposit number 
PTAr5657, PTAr565e. PTAr5654. and PTAr5655, respectively. 

12. A ceil line comprising a nucleic add encoding ihe antibody Of daim 1. 

1 3. A vector comprising a nudeic acid encoding the anUbody oS daim 1 . 

14. The antibody of daim 1 , wherein the antibody is a monodwial antibody. 

15. The antibody of daim 14, wherein the monodonal antibody is a human antibody, a dTimerio 

anttoody, or a humanfeed antfcody. 

16. A composition comprising the antibody of claim 1 and a physiologicaily acceptable carrier, 
diuent, exdpient, or stabilizer. 

17. A variable light diain region comprising an amino add sequence having the tbrmula: fmi- 
CDRL1-FRL2-CDf^-FRL3-CDRL3-FRU, wherein FRL1 consists of any one of SEQ ID 
Nos: 20-25; CDRL1 consists of any one of SEQ ID NOs: 99-103; consists of SEQ ID 
NO: 29: CDRL2 consists of any one of SEQ ID Nos: 1 04-1 14; FRL3 consists of any one of 
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SEQ ID NOs: 30-56; CDRL3 consists of any of SEQ ID NOa: 1 15-1 1 6; and FRU consists of 
SEQ ID NO: 57-59. 

18. A variable IfeM chain region comprising any one of SEQ ID NOs: 3, 5, 7, 93, 95, 97, 142, 144. 
and 150. 

19. The variable Hght chain region of daim 17, furiher comprising a constant res^on. 

20. The variable Bght chain region of daim 18, further compri^g a constant region. 

21 . A variable heavy chain region comprising an amino add sequence having the fbmiula: FRH1- 
CDRH1-FRH2-CDRH2-FRH3-CDRH3-FIRH4, Wherein FRH1 consists of any one of SEQ ID 
NOs: 60-66; CDRH1 con^ of any one of SEQ ID NOs: 1 17-122; FRH2 consists of any one 
of SEQ ID NOs: 67-75; CDRH2 consists of any one of SEQ ID NOs: 123-134; FRH3 consists 
of any one of SEQ ID NOs: 76-90; CDRH3 consists of any of SEQ ID NOs: 135-141; and 
FRH4 consists of SEQ ID NO: 91-9Z 

22. A variable heavy chain region comprising any one of SEQ ID NOs: 4, 6, 8, 94, 96, 98, 143, 
145, 146, 147, 148, and 149. 

23. The variable heavy chain region of claim 21 , further comprising at least the CHI domain of a 
constant region. 

24. The variable heavy chain region of daim 23, comprising the CHI , CH2 and CHS domains of a 
constant region. 

25. The variable heavy chain region of daim 24, wherein the constant region Is from an IgO 
antibody. 

26. The variable heavy chain region of daim 25, wherein the IgO antibody Is an IgGI antitrady, 
an lgG2 antibody, an Ig63 antibody, or an Ig04 antibody. 

27. The variable heavy chain region of daim 22, further comprising at least the CHI domain of a 
constant re£^on. 

28. An antibody or antigen binding fragment thereof comprisbig the variable light chain region of 
c^ 17, wherebi the anfibody binds spedfically to IL13. 

29. An antibody or antigen binding fragment thereof comprising the variable heavy chain region of 
daim 21, wherein the antibody binds spedfically to IL13. 

30. The antibody of daim 28, comprteing a heavy chain region of daim 21 . 

31. The antibody of darim 30, compridng a variable li£^ chain region having the amino add 
sequence set Ibrth in ^Q ID NO: 142 and a varisriile heavy chain region having Vhe amino 
add sequence srt forth in SEQ ID NO: 143. 

32. The antibody of daim 30, compris»ig a variable light chain region having the amino add 
sequence set forth in SEQ ID NO: ISO and a variable heavy chain region having the amino 
add sequence set fortti In SEQ ID NO: 151. 

33. The antibody of daim 1, wherein the antttxxly is a single chaki antgrady having the sequence 
setforthinSEQiDNO:152. 

34. The anftody of daim 1, wherein the antibody is a single domain aitibody. 

35. The Enttoody of daim 1 , wherein the antbody Is an antigen-binding fr^ment 
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The antibody of daim 35, wherein the anligen4)inding fragment is a Fab. 

A method of treating a subject suffering from asthmatic symptoms compriajng administering 

an amount of an antibody acco«llng to daim1 effective to reduce the asthmatic symptoms. 

The method of daim 37, wherein the antibody down-regulates the activity of iL13 in the 

patient 

The method of daim 38, wherein the antibody reduces bronchial hyperresponsweness in the 

patient 

The method of daim 37. wherein the antibody reduces eosinophilia In the lungs of the 
subject 

The method according to daim 37, wherein the antibody is administered by one or more of 
the routes selected from the group consisting of intravenous. Intraperitoneal. Inhalation, 
intramuscular, subcutaneous and oral. 

The method according to daim 41, wherein the antibody is administered by inhalation. 

An inhalation device that delivers to a patient a therapeuHcafly effective amount of an 

antibody according to daim 1 . 

A method for delecting interleukin-ia protein in a sample, comprising the step of: allowing the 
antibody of daim 30 to contact a sample: and detecting the interteukin-13 through the 
occunwice of immunoreactioa 

The method of daim 44. wherein the sample Is collected from a patient 
A method for diagnosing overexpression of IL13 In a subject, comprising the steps of: (a) 
obtaining a sample from the subject; (b) combining the sample with an antibody according to 
daim 1 under condiHons whidi would allow immunoreaction with IL13; and (c) detemiining 
vrtiether or not IL13 Is overexpressed relative to a nomial level of expression of it13. 
A method of produdng the antibody of daim 1. comprising the steps of: a) produdng an 
bnmunogenic compound comprising a glycosylated IL13 moiety and an immunogenic moiety; 
b) preparing an injectable solution comprising said immunogenic compound in phosphate 
buffered saline (PBS) and an adjuvant; c) Immunizing a mouse with said Injectable solution by 
a combination of intr^enous and intraperitoneal injections, d) produdng a hybridoma by 
fusing a spleen eel from said immunized mouse with a myeloma ceil; e) selecting a 
hybridoma produdng an antibody having the diaraderistlcs of the antibody of daim 1; and f) 
isolating saM antibody. 

A recombinant antibody molecule, or an iL134)inding fragment thereof, comprising: at least 
one antibody heavy dnain. or an lL13-bfciding fragment thereof, comprising non4iuman CDRs 
at positions 31-35 (CDRI). 50-65 (CDR2) and 95-102 (CDIR3) (Kabat numbering) from a 
mouse antWLIS antibody, wherein positions 27-30 have the amino add Gly 26, Phe 27, Ser 
28 Leu 29 Asn 30; and at least one antibody light diain, or an IL-1343lnding fragment 
thereof, comprising non^uiman CDRs at positions 24-34 (CDRI). 60-56 (CDR2) and 89-97 
(CDR3) from a mouse aniWL13 anflbody. and framewori< regions from a monodonal 
antibody. 
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A I3NA sequence encodng the antBMdy Of dabn ^. 
A vectOT comprising the DNA sequence of dalm 49. 
A host cell comprising the vector of daim 50. 

A m^hod Ibr inhibiting IgE anfltxxly production in a patient, which comprises administrating to 
the pattent an effective amount of an IgE antibody production inhibWng effective amount of an 
antiboiy according to dalm 1 . 

The mrfhod according to daftn 52, wherein the Inhibition <rf IgE antibody production Is 
intended to prevent bronchial asthma, to prevent altergic rhinitis, to prevent allefpic demiatftis, 
to treat bronchial asthma, to treat allergic rhinitis, to treat irtlcaila, to prevent anaphylaxis, or 
to treat atopic demiatitis. 

A method of treating an IL13-mediated disorder in a patient, comprising administering to the 
patient an effedlve amount of an antibody or antigen-bindng liagment thereof according to 
claim 1, wherein said antibody or antig«»-bhKllng flragment thereof Inhibits binding of IL13 to 
Its receptor and Inhibits one or more tiinctions assodated with binding of the interieuidn to 
S£dd receptor. 

The method of dalm 54, wherein the disorder is allergic asthma, non-allergic (Intrinsic) 
asthma, ailergic rhbitis, atopic dennaUtIs, altergic coi^unctivltls, eczema, urticaria, fbod 
allergies, chronic obslmctlve puimonaiy diseass. ulcerative cditla, R8V Infection, uveitis. 



A method of treating an igE-medlated disorder in a patient, comprising administering to the 
patient an effectlvB amount of an antibody or antigerhbinding fragment thereof according to - 
dalm 1 , wherein ssrid antibody or anflgen-bhding fragment thereof Inhibits binding of IL13 to 
its receptor and hhlbte one or more functions assodated with binding of the Interteukin to 
said receptor. 

A method Ibr redudng the severity of asthma in a mammal con^^g administering to the 
mammal a therapeutic^ly effecBve amount of an antt-IL13 monodonal antibody having at 
least one of the following characteristics: the; ability to bind human IL13 with a Kd between 
about 1X10* to about IX 10^* M; the, ability to Inhtoit one or more functions assodated with 
binding of the interieuldn IL13 to the IL13 receptor; and the InabiliV of the antibody does notto 
bind mouse IL13. 

The method of dalm 52, wherebi the antWL13 antibody is administered by inhalation, 
systemicsily, bolus injection, or continuous infusion. 

The method <rf daim 54, wherein the antl-IL13 antibody is administeted by inhalation, 
systemically, bdus Injection, or continuous bifusion. 

A peptide consisting essentially of the amino add sequence ESUIWSG (SEQ ID N0:18). 
A peptide consisting essentially of the amnio add sequence YCAALESUNVS (SEQ ID NO: 
19). 
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FIGURE 15 

U-59 
(parent) 

CDR-L1 RASKSVDSYQQSFMH 



CL-5 RASKSVDSYQQSFMH 

Ct-13 RASKSVDSYQQSFMH 

CL-42 RASKSVDSYQQSFMH 

CL-48 RASKSVDSYQQSFMH 

CL-60 RASKSVDSYQQSFMH 

CL-S6 RASKSVDSYQQSFMH 

CL-88 RASKSVDSYQ QSFMH 

CL-69 RASKSVDSYGQSFMH 

CL<e2 RASKSVDSYQQSFMH 

CL-94 RASKSVDSYQQSFMH 



L1-58 
(parent) 

CDR-L3 QQNNEDPRT 



CL-5 Q Q N 

0.-13 Q Q N 

CL-42 Q Q N 

CL-48 Q Q N 

CL-60 Q Q N 

CL-S8 Q Q N 

CL-85 Q Q N 

CL-89 Q Q N 

CL-82 Q Q N 

CL-g4 Q Q N 



A e D P R T 

N E D P R T 

A E O P R T 

N E D P R T 

A E D P R T 

A E D P R T 

N E D P R T 

A E D P R T 

N E D P R T 

A E 0 P R T 



L1-S9 
(parent) 

CDR-H1 A Y S V N 



CL-6 A Y S V N 

CL-13 A K S V N 

CL-42 AM S V N 

CL-48 A N 3 V N 

CL-50 A K S V N 

CL-68 A K 3 V N 

CL-66 A 8 S V N 

CL-ee A N S V N 

CL-82 A N S V N 

CL-94 A N S V N 



L1-68 
(pwwU) 

C0R-H3 D G Y Y P 



CL-6 DQYYPYAMKN 

CL-13 DOYYPYAM3M 

CL-42 DQYYPYAMKN 

CL-48 DQYYPYAMKN 

CL-SO DQYYPYAMKN 

CL-56 DQYYPYAMSN 

CL-6S DQRYPYAMKN 

CL-eg OGYYPYAMDN 

CL-82 DQYYPYAMKN 

CL-94 DQYYPYAMKN 



A00035864 



wo 2005/062967 



23/29 



PCT/US2004/043501 



FIGURE 16 




Fab concentration, ug/ml 
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SEQUENCE LISTING 

<110> TANOX, INC. 

FpNG, Sek Chung 
SINGH, sanjaya 
HUANG, Dan 
Moyle, Matthew 
LU, Mason 
VAN, changning 

<120> Ahti-IL13 Antibodies and uses Thereof 

<130> TNX-1050 



<160> 152 

<170> Patentin version 3.2 



<210> 1 

<211> 114 

<212> PRT 

<213> Homo sapiens 



ser Pro Gly Pro val Pro Pro Ser Thr Ala Leu Arg Glu Leu lie 6lu 
1 ' 5 10 15 

Glu Leu val Asn He Thr Gin Asn Gin Lys Ala Pro Leu cys Asn Gly 
20 25 30 

Ser Met Val Trp Ser lie Asn Leu Thr Ala Gly Met Tvr cys Ala Ala 
35 40 45 

Leu Glu ser Leu lie Asn val ser Gly cys Ser Ala He Glu Lys Thr 
50 55 60 

Gin Arg Met Leu ser Gly Phe cys Pro His Lys Val ser Ala Gly Gin 
65 70 75 80 

Phe ser ser Leu His Val Arg Asp Thr Lys He Glu val Ala Gin Phe 
85 90 95 

val Lys Asp Leu Leu Leu His Leu Lvs Lys Leu Phe Arg slu Gly Arg 
100 105 110 

Phe Asn 



<210> 2 

<211> 114 

<212> PRT 

<213> Homo sapiens 



<220> 

<221> misc-feature 
<222> (13).. (13) 
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<223> Xaa can be any naturally occurring amino acid 
<400> 2 



Ser Met Val Trp Ser lie Asn Leu Thr Ala Gly Met Tyr Cys Ala Ala 
35 40 45 

Leu Glu ser Leu lie Asn val ser Gly Cys ser Ala lie Glu Lys Thr 
50 55 60 

Gin Arg Met Leu Ser Gly Phe cys Pro His Lys Val Ser Ala Gly Gin 
65 70 75 80 



val Lys Asp Leu Leu Leu His Leu Lys Lys Leu Phe Arg Glu Gly Arg 
100 105 110 

Phe Asn: 



<210> 3 

<211> 113 

<212> PRT 

<213> Murinae gen. sp. 
<220> 

<221> CHAIM 

<222> C1)..C1133 

<223> VARIABLE REGION OF LIGHT CHAIN OF MCWIOCLONAL ANTIBODY 228B/C 



Gin Arg Ala Thr lie ser cys Arg Ala ser Lys ser val Asp ser Tyr 
20 25 30 

Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro Gly Gin pro Pro 
35 40 45 

Lys Leu Leu lie Tyr Leu Ala ser Asn Leu Glu Ser Gly val Pro Ala 
50 55 60 
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Pro val Glu Ala Asp Asp Ala Ala ser Tyr Tyr cys Gin Gin Asn Asn 
Glu Asp pro Arg Thr Phe 61 y Gly Gl^ Thr Lys ueu Glu lie Lys Arg 



<210> 4 

<211> 118 

<212> PRT 

<213> Mun'nae gen. sp. 

<220> 

<221> CHAIN 

<223> VARIABLE^REGION OF HEAVY CHAIN OF MONOCLONAL ANTIBODY 228B/C 



Gin val Gin Leu Gin Glu ser Gly Pro Gly Leu val Ala Pro ser Gin 

1^5 10 15 • 



ser val Asn Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 45 

Gly Met lie Trp Gly Asp Gly Lys lie val Tyr Asn Ser Ala Leu Lys 
50 55 60 

ser Arg Leu Asn lie ser Lys Asp ser ser Lys Ser Gin val Phe Leu 
65 70 75 80 

Lys Met ser ser Leu Gin ser Asp Asp Thr Ala Arg Tyr Tyr cys Ala 
85 90 95 

Gly Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn rrp Gly His Gly Thr 
100 105 110 



<210> 5 

<211> 118 

<212> PRT 

<213> Murinae gen. sp. 
<220> 

<221> CHAIN 

<223> V^IABLE REGION OF LIGHT CHAIN OF MONKLONAL ANTIBODY 228A-4 
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Gin Val Gin Leu Lys Glu ser Gly Pro Gly Leu val Ala Pro ser Gin 
15 10 15 

ser Leu ser lie Thr cys Thr val ser Gly Phe ser Leu Thr Asp jyr 
20 25 30 

Asn 116 Asn Trp lie Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 45 

Gly Met lie Trp Gly Asp Gly Ser Thr Ala ryr Asn ser Ala Leu Lys 
50 , 55 60 

ser Arg Leu ser He ser Lys Asp Asn ser Lys ser Gin lie Phe Leu 
65 70 75 80 

Lys Met Asn ser Leu Gin rhr Glu Asp Thr Ala Arg Tyr Tyr cys Ala 
85 90 95 

Arg Asp Gly Tyr Phe Pro Tyr Ala Met Ala Tyr Trp Gly Gin Gly Thr 
100 105 110 



<210> 6 

<211> 118 

<212> PRT 

<213> Murlnae gen. sp. 

<220> 

<221> CHAIN 

<222> CI).. (118) ^ 

<223> VARIABLE REGION OF HEAVY CHAIN OF MONOCLONAL ANTIBODY 228A-4 



Ser Leu ser lie Thr cys Thr val ser Gly Phe ser Leu Thr Asp Tyr 
20 25 30 

Asn lie Asn Trp lie Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 45 

Gly Met lie Trp Gly Asp Gly ser Thr Ala Tyr Asn ser Ala Leu Lys 
50 55 60 

ser Arg Leu ser lie ser Lys Asp Asn ser Lys ser Gin lie Phe Leu 
65 70 75 80 

Lys Met Asn Ser Leu Gin Thr Glu Asp Thr Ala Arg Tyr Tyr cys Ala 
85 90 95 
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:210> 7 

:211> 114 

s212> PRT 

<213> MuMnae gen. sp. 
<220> 

<221> CHAIN 

<222> CD . . C114) 

<223> VARIABLE REGION OF LIGHT CHAIN OF MONOCLONAL /WTBODY 227-26 
<220> 

<221> CHAIN 

<222> (1)..C114) 

<223> VARIABLE REGION OF LIGHT CHAIN OF MONOCLONAL /UNTIBODY 227-26-1 



Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val ser Leu Gly 
1 5 10 15 



Ser Arg val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

Ser His val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

Arg Ala 



<210> 8 

<211> 120 

<212> PRT 

<213> Murinae gen. sp. 

<220> 

<221> CHAIN 

<222> a)..a2o) 

<223> VARIABLE REGION OF HEAVY CHAIN OF MONOCLONAL ANTIBCHJY 227-26-1 
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Gin val Gin teu Gin Gin ser Gly Asp Asp Leu Val Leu Pro Gly Ala 

ser val Lys Leu ser cys Lys Ala ser Gly Tyr Thr Phe Thr ser Tyr 

Trp lie Asn Trp He Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

Gly His He Ala Pro Gly |er Gly ser Thr Tyr Phe Asn Glu Met Phe 

Lys Gly Lys Ala Thr Leu Thr val Asp Thr ser ser ser Thr Ala Tgr 
6B 70 

lie Gin Leu ser S|r Leu ser ser Glu Asp ser Ala val Tyr Phe cys 

Ala Arg ser Asg He Phe Leu ser T^r Ala Met Asp Tyr Trg Gly Gin 

Gly Thr ser val Thr val ser ser 

<210> 9 
<211> 50 
<212> DMA 
<213> ARTIFICIAL 

<223> Forward oligonucleotide primer for a mutant IL13 sequence 
aJ2rttt?cc caggccctgt gcctccctct acagccctca ggaagctcat 

<210> 10 

<211> 30 

<212> DMA 

<213> ARTIFICIAL 

<22£ Reverse Oligo nucleotide primer of a mutant IL13 sequence 

<400> 10 

ctcgaggttg aaccgtccct cgcgaaaaag 

<210> 11 

<211> 22 

<212> DNA 

<213> ARTIFICIAL 

<22S Forward degenerate oligonucleotide primer for monkey IL13 

<400> 11 

gyyctrggcy ycatggcgct yt 
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<210> 12 

<211> 25 

<212> DNA 

-<;213> ARTIFICIAL 

<22^ Reverse degenerate oligonucleotide primer for monkey IL13 

<400> 12 

tttcagttga accgtccyty gcgaa 25 

<210> 13 
<211> 399 
<212> DNA 

<213> Macaca fascicularis 
<400> 13 

atggcgctct tgttgaccat ggtcattgct ctcacttgcc tcggcggctt tgcctcccca 60 
agccctgtgc ctccctctac agccctcaag gagctcattg aggagctggt caacatcacc 120 
cagaaccaga aggccccgct ctgcaatggc agcatggtgt ggagcatcaa cctgacagct 180 
ggcgtgtact gtgcagccct ggaatccctg atcaacgtgt caggctgcag tgccatcgag 240 
aagacccaga ggatgctgaa cggattctgc ccgcacaagg tctcagctgg gcagttttcc 300 
agcttgcgtg tccgagacac caaaatcgag gtggcccagt ttgtaaagga cctgctcgta 360 
catttaaaga aactttttcg caatggacgg ttcaactga 399 

<210> 14 

<211> 34 

<212>, DNA 

<213>' ARTIFICIAL 

<220> 

<223> Forward oligonucleotide primer for cynomologus monkey IL13 
<400> 14 

aagcttcacc atggcgctct tgttgaccat ggtc 34 

<210> 15 

<211> 40 

<212> DNA 

<213> ARTIFICIAL 



<400> 15 

tcacaagatc tgggctcctc gaggttgaac cgtccattgc 



<210> 16 

<211> 23 

<212> DNA 

<213> ARTIFICIAL 

<220> 

<223>: Forward oligonucleotide primer for Fc gaitunal 

<400> 16 

ctcgaggagc ccagatcttg tga 
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<210> 17 
<211> 35 
<212> ; DNA 
<213> i ARTIFICIAL 

tilt- Reverse oligonucleotide primer for Fc gamma 1 

grtctagagc ctcatttacc cggagacagg gagag 

<210> 18 

<211> 8 

<212> PRT 

<213> ARTIFICIAL 

<223> EPITOPE BINDING SITE 
<400> 18 

Glu ser Leu lie Asn Val ser Gly 
1 5 

<210> 19 

<211> 12 

<212> PRT 

<213> ARTIFICIAL 



Tyr cys Ala Ala Leu Glu ser Leu He Asn val ser 

<210> 20 

<211> 23 

<212> PRT 

<213> ARTIFICIAL 

<223^ FRLl 228B/C-1 
<400> 20 

Asn lie val Leu Thr Gin ser Pro Ala ser Leu Ala val ser L|u Gly 
1 5 

Gin Arg Ala Thr He ser Cys 



<210> 21 

<211> 23 

<212> PRT 

<213> ARTIFICIAL 
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Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ser val Ser Leu Gly 
15 10 15 

Glu Arg Ala Thr lie Asn Cys 



<210> 22 

<211> 23 

<212> ^-RT 

<213> ARTIFICIAL 

<220> 

<223> FRLl VARIAMT B 



<400> 22 

Asp lie val Met Thr Gin ser pro Ala ser Leu Ala val ser Leu Gly 
1 5 10 15 

Glu Arg Ala Thr lie Asn cys 



<210> 23 

<2H> 23 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> PRLl VARIANT J 
<400> 23 

Asp lie val Leu Thr Gin ser pro Asp Ser Leu Ala val ser Leu Glv 
15 10 15 

Glu Arg Ala Thr lie Asn cys 
20 

<210> 24 
<211> 23 
<212> PRT 
<213> ARTIFICIAL 

<220> 

<223> FRLl VARIANT L 
<400> 24 

Asp lie val Leu Thr Gin Ser Pro Ala Ser Leu Ser Val Ser Leu Gly 
1 5 10 15 

Glu Arg Ala Thr He Asn Cys 
20 

<210> 25 
<211> 23 
<212> PRT 
<213> ARTIFICIAL 

<220> 
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<223> FRLl VARIANT HT-NEW #300 
<400> 25 

Asp ne val Leu Thr Gin ser Pro Asp Ser Leu Ser val Ser Leu Gly 
15 10 15 

Glu Arg Ala Thr lie Asn Cys 



<210> 26 

<211> 23 

<212> PRT 

<213> ARTIFICIAL 



Asp lie val Leu Thr Gin ser Pro val Ser Leu Ala val ser Leu Gly 
15 10 15 



<210> 27 

<211> 23 

<212> PRT 

<213> ARTIFICIAL 



<210> 28 

<211> 23 

<212> PRT 

<213> ARTIFICIAL 



<210> 29 
<211> IS 
<212> PRT 
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<213> ARTIFICIAL 



Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu lie T^r 



<210> 30 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



Gly val Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 
1 5 10 15 

Leu Thr lie Asp pro val Glu Ala Asp Asp Ala Ala Ser Tyr Tyr Cys 
20 25 30 

<210> 31 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



<210> 32 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



Gly val Pro Asp Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr 
1 5 10 15 

Leu Thr lie Asp Pro Leu Gin Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 

<210> 33 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



A00035864 



wo 2005/062967 



PCT/US2004/043S01 



Leu Thr He Asp Ser Leu Gin Ala Glu Asp val Ala val Tvr Tyr cys 
20 25 30 



<210> 34 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



<400> 34 

Gly Val pro Asp Arg Phe ser Gly Ser Gly ser Arg Thr Asp Phe Thr 
1 5 10 15 

Leu Thr lie Asp Pro Leu Gin Ala Glu Asp val Ala val Tvr Tyr cys 
20 25 30 

<210> 35 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Gly Val pro Asp Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp phe Thr 
15 10 15 

Leu Thr lie Asp Pro val Gin Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 

<210> 36 
<213> 32 
<212> PRT 
<213> ARTIFICIAL 



<400> 36 

Gly val pro Asp Arg Phe ser sly Ser Gly Ser Arg Thr Asp Phe ihr 

Leu Thr He Asp Ser val Gin Ala Glu Asp val Ala val Tvr lyr cys 
20 25 30 

<210> 37 
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<211> 32 

<212> PRT 

<213> ARTIFICIAL 



Gly val Pro Asp Arg Phe ser Gly ser Gly Sep Arg Thr Asp Phe Thr 
15 10 15 

Leu Thr lie ser ser val Gin Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 

<210> 38 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Leu Thr He Ser Pro Val Gin Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 

<210> 39 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Gly val pro Asp Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr 
15 10 15 

Leu Thr He Ser Ser Val Glu Ala Glu Asp Val Ala Val Tvr Tyr cys 
20 25 30 

<210> 40 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Gly val Pro Asp Arg Phe ser Gly ser Gly ser Arg Thr Asp Phe Thr 
15 10 15 

Leu Thr He ser Pro Val Glu Ala Glu Asp val Ala val Tyr Tyr Cys 
20 25 30 
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<210> 41 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



Gly Val pro Asp Arg Phe Ser Gly ser Gly Ser Gly Thr Asp Phe Thr 

Leu Thr He Ser Ser Val Glu Ala Glu Asp Val Ala val Tvr Tyr Cys 
20 25 30 

<210> 42 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Gly val Pro Asp Arg Phe ser Gly ser Gly ser Gly Thr Asp phe Thr 

Leu Thr lie Asp Pro Leu Glu Ala Glu Asp Val Ala val Tyr Tyr Cys 
20 25 30 

<210> 43 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Leu Thr He ser Pro val Gin Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 

<210> 44 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 
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Leu Thr ne Asp ser val Glu Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 



<210> 45 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



<400> 45 

Gly val Pro Asp Arg Phe ser Gly ser Gly ser Arg Thr Asp Phe Thr 



Leu Thr lie Asp ser Leu Glu Ala Glu Asp val Ala val Tyr Tyr Cys 
20 25 30 

<210> 46 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Leu Thr lie Asp Pro val Gin Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 



<210> 47 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



Leu Thr lie Asp ser val Gin Ala Glu Asp Val Ala val Tyr Tyr cys 
20 25 30 

<210> 48 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 
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Leu Thr lie Sen Pro val 6lu Ala Glu Asp val Ala val Tyr Tyr cys 
7fi 25 30 



<210> 49 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



<400> 49 

Gly val pro Asp Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

Leu Thr lie Asp Pro val Glu Ala Glu Asp val Ala Val TVr Tyr cys 
20 25 5v 

<210> 50 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Gly val pro Asp Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr 

Leu Thr He Asp Thr val Gin Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 



<210> 51 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



Gly val pro Asp Arg Phe ser Gly ser Gly ser Arg Thr Asp Phe Thr 

Leu Thr He ser Pro Leu Gin Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 



<210> 52 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 

<223> FRL3 VARIANT HT2-DP27 #123 



A00035864 



wo 2005/062967 



PCT/US2004/043501 



Gly val Pro Asp Arg Phe ser Gly ser Gly ser Arg Thr Asp Phe Thr 
1 5 10 15 

Leu Thr lie Ser Ser Leu Glu Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 

<210> 53 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Gly Val Pro Asp Arg Phe ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 
15 10 15 

Leu Thr lie Asp Pro Leu Glu Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 

<210> 54 
<212> 32 
<212> PRT 
<213> ARTIFICIAL 



Leu Thr lie ser ser Leu Glu Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 

<210> 55 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



<400> 55 

Gly val Pro Asp Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr 
1 5 10 15 

Leu Thr He ser ser val Gin Ala Glu Asp val Ala val Tyr Tyr cys 
20 25 30 



<210> 56 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



17/45 



wo 2005/062967 



PCT/US2004/043501 



Gly val Pro Asp Arg Phe ser Gly Ser Gly ser Gly Thr Asp Phe Thr 
15 10 15 

Leu Thr lie Ser Pro ueu Gin Ala Glu Asp val Ala val TVr Tyr cys 
20 25 30 

<210> 57 
<211> 12 
<212> PRT 
<213> ARTIFICIAL 



Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Ala 
15 10 

<210> 58 

<211> 11 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> FRL4 HT2 
<400> 58 

Phe Gly Gly Gly Thr Lys val Glu He Lgs Arg 

<210> 59 

<211> 11 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> FRL4 VARIANT B 
<400> 59 

Phe Gly Gly Gly Thr Lys Leu Glu lie L^s Arg 

<210> 60 

<211> 30 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> FRHl 228 B/C 
<400> 60 

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu val Ala Pro ser Gin 
15 10 15 



18/45 



wo 2005/062967 
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Ser Leu Ser lie Thr Cys Thr Val ser Gly Phe Ser Leu Asn 
20 25 30 



<210> 61 

<211> 30 

<212> PRT 

<213> ARTIFICIAL 



Gin val Thr Leu Arg Glu ser Gly Pro Ala Leu val Lys Pro Thr Gin 
1 5 10 15 



<210> 62 

<211> 30 

<212> PRT 

<213> ARTIFICIAL 



Thr Leu Ser Leu Thr cys Thr Val Ser Gly ser Thr Phe Ser 
20 25 30 



<210> 63 

<211> 30 

<212> PRT 

<213> ARTIFICIAL 



<400> 63 

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin 



<210> 64 

<211> 30 

<212> PRT 

<213> ARTIFICIAL 



19/45 



wo 2005/062967 



PCT/US2004/043501 



Gin Val Thr ueu Arg Glu ser Gly Pro Ala Leu val Lys Pro Thr Gin 
15 10 15 

Thr Leu Thr Leu Thr Cys Thr val ser Gly Phe ser Leu Asn 
20 25 30 

<210> 65 
<211>: 30 
<212>^ PRT 
<213> ARTIFICIAL 



Gin val Thr ueu Arg Glu ser Gly Pro Ala Leu val Lys Pro Thr Gin 
1 5 10 

Thr Leu Thr Leu Thr cys Thr val ser Gly Phe ser Leu ser 
20 25 30 

<210> 66 
<211> 30 
<212> PRT 
<213> ARTIFICIAL 



Gin val Thr Leu Arg Glu ser Gly Pro Ala Leu val Lys Pro Thr Gin 
1 5 10 J-3 



<210> 67 

<211> 14 

<212> PRT 

<213> ARTIFICIAL 



Trp val Arg Gin Pro pro Gly Lys Gly Leu Glu Trp Leu Gly 
1 5 10 



<210> 68 

<211> 14 

<212> PRT 

<213> ARTIFICIAL 



<400> 68 

Trp lie Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu Ala 



20/45 



wo 2005/062967 



PCT/US2004/043501 



<210> 69 

<211> 14 

<212> PRT 

<213> ARTIFICIAL 



Trp val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie Gly 
IS 10 



<210> 
<211> 
<212> 
<213> 



FRH2 VARIANT 1 



<210> 71 

<211> 14 

<212> PRT 

<213> ARTIFICIAL 



FRH2 VARIANT 3 
71 



<210> 72 

<211> 14 

<212> PRT 

<213> ARTIFICIAL 



!3> FRH2 VARIANT HT2-DP27 #7 



Trp lie Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu Gly 
15 10 



<210> 73 

<211> 14 

<212> PRT 

<213> ARTIFICIAL 
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Trp He Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu Ala 
1 5 10 



<210> 74 

<211> 14 

<212> PRT 

<213> ARTIFICtAL 



Trp v4l Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu Ala 



<210> 75 

<211>: 14 

<212>i PRT 

<213> ARTIFICIAL 



<400>| 75 

Trp val Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu Ala 



<210>, 76 

<211>' 32 

<212> PRT 

<213> ARTIFICIAL 



Arg Leu Asn He ser Lys Asp Ser ser Lgs Ser Gin Val Phe Leu Lys 
Met ser ser Leu Gin Ser Asp Asp Thr Ala Arg Tyr lyr cgs Ala Gly 



<210> 77 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



Arg Leu Thr He |er Lys Asp Tlir ser Lgs Asn Gin val val L|u Thr 

Met Thr Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr cys Ala Arg 
20 25 J" 



22/45 



wo 2005/062967 



PCT/US2004/043501 



<211> 32 

<212> PRT 

<213> ARTIFICIAL 



Arg Val Thr Met Leu Lys Asp Thr Ser Lys Asn Gin Phe ser Leu Arg 
1 5 10 15 

Leu ser ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr cys Ala Arg 
20 25 30 

<210> 79 
<2H> 32 
<212> PRT 
<213> ARTIFICIAL 



<400> 79 

Arg Leu Thr lie ser Lys Asp ser Ser Lys Asn Gin val val Leu Thr 
1 " 5 10 15 

Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr cys Ala Gly 
20 25 30 

<210> 80 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



<400>, 80 

Arg Leu Thr lie Ser Lys Asp Thr ser Lys Asn Gin val val Leu Thr 
1 5 10 15 

Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr cys Ala Gly 
20 25 30 

<210> 81 
<211> 32 
<212> PRT 
<213> ARTIFICIAL 



Met Thr Asn Met Asp Pro val Asp Thr Ala Arg Tyr Tyr cys Ala Gly 
20 25 30 



23/45 



wo 2005/062967 



PCT/US2004/04350t 



<210> 82 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> FRH3 HT2-NEW #1 



Arg Leu Asn Met Ser Lys Asp Thr ser L^s Asn Gin Phe Phe Leu Arg 

Leu ser Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr cys Ala Gly 
20 25 ^" 



<210> 83 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 

<223> FRH3 VARIANT HT2-NEW #9 



<400> 83 

Arg Leu Asn Met Ser Lys Asp Thr ser Lys Asn Gin Phe Phe Leu Arg 

Leu ser ser val Thr Ala Ala Asp Thr Ala Arg Tyr Tyr cys Ala Gly 
20 25 3" 

<210> 84 
<211>^ 32 
<212> PRT 
<213> ARTIFICIAL 

<223> FRH3 VARlA^a HT2-NEW #14 
<400> 84 

Arg val Asn Met ser Lys Asp Thr ser Lgs Asn Gin Phe Ser L|u Arg 
Leu ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr gs Ala Arg 

<21Q> 85 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 

<22S FRH3 VARIANT HT2-DP27 #26 
<4m> 85 

Arg Leu Asn He ser Lys Asp Thr ser Ljs Asn Gin val val Leu Thr 



24/45 



wo 2005/062967 



PCT/US2004/043501 



Met Thr Asn Met Asp Pro Val Asp Thr Ala Arg Tyr Tyr C^s Ala Arg 



<210> 86 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



<400> 86 

Arg Lfeu Thr lie ser Lys Asp lie ser Lys Asn Gin val val Leu Thr 
1 " 5 10 15 

Met Thr Asn Met Asp Pro Val Asp Thr Ala Arg Tyr Tyr cys Ala Gly 
20 25 30 

<210> 87 
<211> 32 
<212> PRT 
<213>: ARTIFICIAL 



<210> 88 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



<210> 89 

<211> 32 

<212> PRT 

<213> ARTIFICIAL 



25/45 



wo 2005/062967 PCT/US2004/043501 

Arg Leu Asn He Ser Lys Asp Thr Ser gs Asn Gin Val val Leu Thr 

Met Thr Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr Cgs Ala Arg 
20 25 



<210> 90 

<213> 32 

<212> PRT 

<213> ARTIFICIAL 



<400> 90 



Arg Leu Thr He ser Lys Asp ser Ser Lgs Asn Gin val val Leu Thr 

Met Thr Asn Met Asp Pro val Asp Thr Ala Arg Tyr Tyr ^s Ala Gly 
20 25 



<210> 91 

<211> 11 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> FRH4 228B/C 



Trp Gly His Gly Thr ser val Thr val ser ser 



<210> 92 

<211> 11 

<212> PRT 

<213> ARTIFICIAL 



<400> 92 

Trp Gly Glfi Gly ser Leu val Thr Val ser Ser 



<210> 93 

<213> 112 

<212> PRT 

<213> ARTIFICIAL 



<400> 93 

ASP lie val Met Thr Gin ser Pro Asp ser Leu ser val Ser L|U Gly 
Glu Arg Ala Thr He Asn Cys Arg Ala Ser Lvs ser val Asp ser Tyr 



26/45 



wo 2005/062967 PCT/US2004/043501 
20 25 30 



Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr lie Sen 
65 70 75 80 



<210> 94 

<211> 118 

<212> PRT 

<213> ARTIFICIAL 



Gin val Thr Leu Arg gIu ser Gly pro Ala Leu val Lys Pro Thr Gin 
1 5 10 15 

Thr Leu Thr Leu Thr cys Thr Gly ser Gly Phe ser Leu ser Ala Tyr 
20 25 30 



Ser Arg Leu Thr He ser Lys Asp Thr ser Lys Asn Gin val val Leu 
65 70 75 80 



<210> 95 

<211> 112 

<212> PRT 

<213> ARTIFICIAL 



wo 2005/062967 



PCTAJS2004/043501 



Asp ne val Met Thr Gin Ser Pro Asp ser Leu ser val ser L|U Gly 

Glu Arg Ala Thr He Asn cys Arg Ala ser Lys ser val Asp ser Tyr 
20 25 

Gly Gin ||r Phe Met His Trp ^r Gin Gin Lys Pro Gly Gin Pro Pro 

Lvs Leu Leu He Tyr Leu Ala ser Asn Leu Glu ser Gly val Pro Asp 
50 SS 60 

Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr He ser 
65" 70 75 

ser Leu Gin Ala Glu Asp val Ala val T^r Tyr cys Gin Gin A|n Asn 
Glu ASP pro Arg Thr Phe Gly Gly Gl^ Thr Lys val Glu lie Lys Arg 

<210> 96 
<2ia> 118 
<212> PRT 
<213> ARTIFICIAL 

^22^ VARIABLE HEAVY CHAIN OF CL-13 
<400> 96 

Gin val Thr Leu Arg Glu ser Gly Pro Ala Leu val Lys Pro Thr Gin 
1 5 10 

Thr Leu -rtir Leu Thr Cys Thr Gly S|r Gly Phe ser Leu ser Ala Lys 

ser val Asn Trp He Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 
35 40 

Ala Met He Trp Gly Asp Gly Lys He val Tyr Asn ser Ala Leu Lys 
50 55 , 60 

ser Arg Leu Thr He ser Lys Asp Thr Ser Lys Asn Gin val val Leu 
65 70 '3 

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr c^s Ala 



val 



Asp Gly Tyr Tyr Pro Tyr Ala Met Ser Asn Trp Gly Gin Gly ser 



wo 2005/062967 PCT/US20(M/043501 

100 105 110 

Leu Val Thr val Ser Ser 
115 

<210> 97 

<2H> 112 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> VARIABLE LIGHT CHAIN OF CL-50 
<400> 97 

Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu ser Val Ser Leu Gly 
1 5 10 15 

Glu Arg Ala Thr lie Asn Cys Arg Ala Ser Lys Ser Val Asp Ser Tyr 
20 25 30 

Gly Gin ser Phe Met His Trp Tyr Gin Gin Lys Pro Gly Gin pro Pro 
35 40 45 

Lys Leu Leu lie Tyr Leu Ala ser Asn Leu Glu ser Gly val Pro asp 
50 55 60 

Arg Phe ser Gly Ser Gly ser Gly Thr Asp Phe Thr Leu Thr lie Ser 
65 70 75 80 

ser Leu Gin Ala Glu Asp val Ala val Tyr Tyr cys Gin Gin Asn Ala 
85 90 95 

Glu Asp pro Arg Thr Phe Gly Gly Gl^ Thr Lys val Glu lie Lys Arg 

<210> 98 

<211>- 118 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> VARIABLE HEAVY CHAIN OF CL-50 
<400> 98 

Gin val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gin 
1 5 10 15 

Thr Leu Thr Leu Thr cys Thr Gly Ser Gly Phe Ser Leu ser Ala Lys 
20 25 30 

ser Val Asn Trp He Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 
35 40 45 

Ala Met lie Trp Gly Asp Gly Lys lie Val TVr Asn Ser Ala Leu Lys 
50 55 60 



wo 2005/062967 



PCT/US2004/043501 



ser Arg Leu Thr lie ser Lys Asp Thr ser Lys Asn Gin val val Leu 
65 70 75 BO 

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr cys Ala 
85 90 95 

val Asp Qly T^r Tyr Pro Tyr Ala Met Lys Asn Trp Gly Gin Gly ser 



<210> 99 

<213> 15 

<212> PRT 

<213> ARTIFICIAL 



Arg Ala Ser Lys Ser val Asp ser Tyr Gly Asn ser Phe Met His 

<210> 100 

<211> 15 

<212> PRT 

<213> ARTIFICIAL 



Arg Ala Ser Lys Ser Val Asp ser Tyr Gly Gin ser Phe Met His 

<210> 101 

<211> 15 

<212> PRT 

<213> ARTIFICIAL 



Arg Ala ser Lys ser val Asp ser Tyr Gly Gin Ser Phe Leu His 



<210> 102 

<211> 15 

<212> PRT 

<213> ARTIFICIAL 



30/45 



wo 2005/062967 PCT/US2004/043S01 



<210> 103 

<211> 15 

<212> PRT 

<213> ARTIFICIAL 



CDR-Ll VARIANT 4 
103 



<210> 104 

<211> 7 

<212> PRT 

<213> ARTIFICIAL 



<400> 104 

Leu Ala Ser Asn Leu Glu 



<210> ' 
<211> 
<212> 
<213> 



CDR-L2 VARIANT 1 
105 



<2ia> 106 

<211> 7 

<212> PRT 

<213> ARTIFICIAL 



<223> C0R-L2 VARIANT 2 
<400> 106 

Leu Ala Ser Asn Leu Gln Ser 
1 5 



<210> 107 

<211> 7 

<212> PRT 

<213> ARTIFICIAL 

<220>; 

<223>: CDR-L2 VARIANT 3 



31/45 
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<400> 107 

Leu Ala Thr Asn ueu Glu ser 



<210> 108 

<211> 7 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223>i CDR-L2 VARIANT 4 

<400> 108 

Leu Ala ser Asn Leu Lys Ser 
1 5 



<21Q> 109 

<211> 7 

<212> PRT 

<213> ARTIFICIAL 



<210> 110 

<211> 7 

<212> PRT 

<213> ARTIFICIAL 



<400> 110 

Leu Ala ser Arg Leu Glu ser 



<210> 111 

<211> 7 

<212> PRT 

<213>' ARTIFICIAL 

<22^ CDR-L2 VARIANT 7 

<400> 111 

Leu Ala ser Asn Leu His Ser 



<210> 112 

<211> 7 

<212> PRT 

<213> ARTIFICIAL 



A00035a64 



wo 2005/062967 



PCT/US2004/043501 



<400> 112 

Leu Ala ser Asn Leu ser ser 



<210> 
<211> 
<212> 
<213> 



C0R-L2 VARIANT 9 



<210> 114 

<211> 7 

<212> PRT 

<213> /VRTIFICIAL 



<223> CDR-L2 VARIANT 10 
<400> 114 

Leu Ala Asn Asn Leu Glu ser 



<210> 115 

<211> 9 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> a)R-L3 228B/C 



<210> 116 

<211> 9 

<212> PRT 

<213> ARTIFICIAL 



<210> 117 

<211> 5 

<212> PRT 

<213> ARTIFICIAL 



A00035864 



wo 2005/062967 



PCT/US2004/043501 



<223> CDR-Hl 228B/C 
<400> 117 



<210> 118 

<211> 5 

<212> PRT 

<213> ARTIFICIAL 



<210> 119 

<211> 5 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> CDR-Hl VARIANT 2 



Ala Asn ser val Asn 

1 5 



<210> 120 

<211> 5 

<212> PRT 

<213> ARTIFICIAL 



<400> 120 

Gly Tyr ser val Asn 



<210> 121 

<211> 5 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> CDR-Hl VARIANT 4 



Ala His ser val Asn 
1 5 



<210> 122 

<211> 5 

<212> PRT 

<213> ARTIFICIAL 



A00035864 



wo 2005/062967 



PCT/US2004/043S01 



<210> 123 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> CDR-H2 228B/C 



Met lie Trp Gly Asp Gly Lys lie val Tyr Asn ser Ala Leu Lys Ser 



<210> 124 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 



Met lie Trp Gly Asp Gly Lys He Ser Tyr Asn ser Ala Leu Lys ser 



<210> 125 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 



Met lie Trp Gly Asp Gly Lys He Val T^r Asn Ser Ala Leu Glu ser 



<210> 126 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 



Met lie Trp Gly Asp Gly Lys lie val Tyr Asn ser Ala Leu Lys ser 



<210> 127 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 
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<220> 

<223> CDR-H2 V/UtlANT 4 
<400> 127 



Met ne Trp Gly Asp Gly Lys He Val Tgr Asn ser Asp Leu L^s ser 



<210> 128 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 



Met ne Trp Gly Asp Gly Lys val val Tyr Asn Ser Ala Leu L^s ser 



<210> 129 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 



Met He Trp Gly Asp Gly Lys He val T^r Asn ser Glu Leu L^s ser 



<210> 130 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 



<400> 130 

Met He Trp Gly Asp Gly Lys He Ala T^r Asn ser Ala Leu Ser 

<210> 131 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 



<400> 131 

Met lie Trp Gly Asp Gly Lys He val T^r Asn Ser Ala Leu L^s Glu 

<210> 132 
<211> 16 
<212> PRT 



36/45 
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<213> ARTIFICIAL 
<220> 

<223>. CDR-H2 VARIANT 9 
<400> 132 

Met Val Trp Gly Asp Gly Lys lie Val Tyr Asn Ser Ala Leu Lys ser 
15 10 15 

<210> 133 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> CDR-H2 VARIANT 10 
<:400> 133 

Met lie Trp Gly Asp Gly Lys lie val Tyr Asn ser Ala Leu Ala Ser 
15 ID 15 

<210> 134 

<211> 16 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> CDR-H2 VARIANT 11 
<400>; 134 

Met ijle Trp Gly Asp Gly Lys Lys val Tyr Asn ser Ala Leu Lys ser 
15 10 iS 

<210> 135 

<211> 10 

<212> PRT 

<213> ARTIFICIAL 



<220> 

<223> CDR-H3 228B/C 



Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn 
15 10 



<210> 136 

<211> 10 

<212> PRT 

<213> ARTIFICIAL 



<223> CDR-H3 VARIANT 1 
<400> 136 

Asp Gly Arg Tyr pro Tyr Ala Met Asp Asn 
15 10 



<210> 137 
<211> ID 
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CDR-H3 VARIANT 2 
137 

> ryr Ala Met Lys Asn 



<210> 138 

<211> 10 

<212> PRT 

<213> ARTIFICIAL 



<223> CDR-H3 VARIANT 3 
<400> 138 

Asp Gly Arg Tyr Pro Tyr Ala Met Lys Asn 



<210> 139 
<211> 10 
<212> ; PRT 
<213> ARTIFICIAL 



<400> 139 

Asp Gly Tyr Tyr Pro Tyr Ala Met ser Asn 



<210> 140 

<211> 10 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> CDR-H3 VARIANT 5 



Asp Gly Tyr Tyr Pro Tyr Ala Met Ala Asn 



<210> 141 

<211> 10 

<212> PRT 

<213> ARTIFICIAL 

<220> 

<223> CDR-H3 VARIANT 6 

<400> 141 

Asp Gly Tyr Tyr Pro Tyr Ala Leu Asp Asn 



PCT/US2004/043501 



38/45 



A00035864 
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<211> 112 
<212> PRT 
<213>i ARTIFICIAL 



Asp lie val Met Thr Gin Ser pro Asp ser Leu Ser Val Ser Leu Gly 
1 ^ 5 10 15 



Gly Asn ser Phe Met His Trp Tyr Gin Gin Lys pro Gly Gin Pro Pro 



Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr lie Ser 
65 70 75 80 

ser Leu Gin Ala Glu Asp Val Ala val ivr Tyr Cys Gin Gin Asn Asn 



<210> 143 

<211> 118 

<212> PRT 

<213> ARTIFICIAL 



Ser val Asn Trp lie Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 



Ser Arg Leu Thr He ser Lys Asp Thr ser Lys Asn Gin val Val Leu 



Thr Met Thr Asn Met Asp pro val Asp Thr Ala Thr Tyr Tyr cys Ala 
85 90 95 



wo 2005/062967 



PCT/US2004/043501 



Gly ASP Gly Tyr Pro Tyr Ala Met Asp Asn Trp Gly Gin Gly ser 

Leu val Thr val ser ser 
115 

<210> 144 

<211> 112 

<212> PRT 

<213> ARTIFICIAL 



Asp He val Met Thr Gin ser Pro Asp ser Leu ser val Ser Leu Gly 

Glu Arg Ala Thr He Asn cys Arg Ala ser Lys ser val Asp ser Tyr 
20 25 3W 

Gly Ain Ser Phe Met His Trp T^r Gin Gin Lys Pro Gly Gin Pro Pro 

Lys l4u Leu lie Tyr Leu Ala ser Asn Leu Glu ser Gly val Pro Asp 
50 55 60 

Arg Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr He ser 
65 70 75 80 

ser Leu Gin Ala Glu Asp Val Ala Val Tgr Tyr Cys Gin Gin Asn Asn 

Glu ASP pro Arg Thr Phe Gly Gly Gl^ Thr Lys val Glu lie Lys Arg 

<210> 145 

<211> 118 

<212> PRT 

<213> ARTIFICIAL 

<22^ VARIABLE HEAVY CHAIN RL-36 
<400> 145 

Gin val Thr Leu Arg Glu Ser Gly Pro Ala Leu val Lys Pro Thr Gin 
3^ 5 10 15 

Thr Leu Thr Leu Thr Cys Thr Gly ser Gly Phe Ser Leu ser Ala Tyr 
20 25 30 

Ser val Asn Trp He Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 
35 40 45 



wo 2005/062967 PCT/US2004/043501 



Ala Met lie Trp Gly Asp Gly Lys lie val Tyr Asn ser Ala Leu Lys 



Thr Met Thr Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr C|s Ala 



Val Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn Trp Gly Gin Gly Ser 
100 105 110 



<210> 146 

<211> 118 

<212> PRT 

<213> ARTIFICIAL 



Ser val Asn Trp lie Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 
35 40 45 



Ser Arg Leu Thr lie Ser Lys Asp Thr ser Lys Asn Gin val Val Leu 



70 75 80 



Leu Asp Gly Tyr Tyr pro Tyr Ala Met Asp Asn Trp Gly Gin Gly Ser 



Leu val Thr val ser ser 
115 



<210> 147 

<211> 118 

<212> PRT 

<213> ARTIFICIAL 



wo 2005/062967 
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<223> VARIABLE HEAVY CHAIN RL-11 
<400> 147 

Gin val Thr Leu Arg Glu ser Gly Pro Ala Leu val Lys Pro Thr Gin 
1 5 10 

Thr Leu Thr Leu Thr cys Thr Thr ser Gly Phe ser Leu Ser Ala ryr 
20 25 30 

ser val Asn Trp He Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 
35 40 45 

Ala Met He Trp Gly Asp Gly Lys He val lyr Asn ser Ala Leu Lys 
50 55 60 

ser Arg Leu Thr He ser Lys Asp Thr ser Lys Asn Gin val val Leu 
65 70 75 80 

Thr Met Thr Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr C|s Ala 
val Asp Gly gr Tyr Pro Tyr Ala Met Asp Asn Trp Gly Gin Gly ser 
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<213> 118 

<212> PRT 
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<400> 148 

Gin val Thr Leu Arg Glu Ser Gly Pro Ala Leu val Lys Pro Thr Gin 
5 10 -13 

Thr Leu Thr Leu Thr cys Thr Leu ser Gly Phe Ser Leu ser Ala Tyr 
20 25 3U 

ser val Asn Trp He Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 

Ala Met He Trp Gly Asp Gly Lys He val Tyr Asn ser Ala Leu Lys 
50 55 oo 

ser Arg Leu Thr He ser Lys Asp Thr ser Lys Asn Gin val val Leu 
65 70 75 80 

Thr Met Thr Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr gs Ala 
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Leu Val Thr val ser ser 
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Thr Leu Thr Leu Thr cys Thr Thr ser Gly Phe ser Leu ser Ala Tyr 
20 25 30 

Ser Val Asn Trp lie Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 
35 40 45 

Ala Met lie Trp Gly Asp Gly Lys lie Val Tyr Asn ser Ala Leu Lys 
50 55 60 

Ser Arg Leu Thr lie Ser Lys Asp Thr ser Lys Asn Gin val val Leu 
65 70 75 80 

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr cys Ala 
85 90 95 

Thr Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn Trp Gly Gin Gly ser 
100 105 110 
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Glu Arg Ala Thr lie Asn cys Arg Ala ser Lys Ser val Asp ser Tyr 
20 25 30 
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Gly Gin ser Phe Met His Trp T^r Gin Gin Lys pro Gly Gin Pro Pro 

Lvs Leu Leu lie Tyr Leu Ala ser Asn Leu Glu Ser Gly Val Pro Asp 
50 55 60 

Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser 
65 70 75 80 

ser Leu Gin Ala Glu Asp Val Ala val Tyr cys Gin Gin A|n Asn 

Glu Asp pro Arg Thr Phe Gly Gly Gl^ Thr Lys val Glu lie Lys Arg 

<210> 151 

<211> 118 
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<22^ VARIABLE HEAVY CHAIN RL36-Ll,59 

<400> 151 

Gin Val Thr Leu Arg Glu ser Gly Pro Ala Leu Val Lys Pro Thr Gin 

1 5 10 15 

Thr Leu Thr Leu Thr Cys Thr Gly ser Gly Phe ser Leu ser Ala Tyr 
20 25 30 

ser val Asn Trp lie Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 
35 40 45 

Ala Met He Trp Gly Asp Gly Lys lie val Tyr Asn Ser Ala Leu Lys 
50 55 60 

ser Arg Leu Thr He Ser Lys Asp Thr ser Lys Asn Gin val val Leu 
65 70 75 »0 

Thr Met Thr Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr Cys Ala 
85 90 f5 

val Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn Trp Gly Gin Gly Ser 
100 105 110 
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Thr Leu Thr Leu Thr cys Thr val ser Gly Phe ser Leu ser Ala Tyr 
20 25 30 



Ala Met lie Trp Gly Asp Gly Lys lie val Tyr Asn ser Ala Leu Lys 
50 55 60 

ser Arg Leu Thr lie Ser Lys Asp Thr Ser Lys Asn Gin val val Leu 
65 70 75 80 

Thr Met Thr Asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr cys Ala 
85 90 95 

Gly Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn Trp Gly Gin Gly ser 
100 105 no 

Leu val Thr val ser ser Gly Gly ser Ser Arg Ser ser ser ser Gly 
115 120 125 

Gly Gly Gly ser Gly Gly Gly Gly Asp He Val Met Thr Gin ser Pro 
130 135 140 

ASP ser Leu Ser val ser Leu Gly Glu Arg Ala Thr lie Asn cys Arg 
145 150 155 160 

Ala Ser Lys Ser val Asp ser Tyr Gly Asn ser Phe Met His Trp Tyr 
165 170 17S 

Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu lie Tyr Leu Ala ser 
180 185 190 

Asn Leu Glu Ser Gly val Pro Asp Arg phe ser Gly ser Gly ser Gly 
195 200 205 

Thr Asp Phe Thr Leu Thr lie Ser Ser Val Gin Ala Glu Asp val Ala 
210 215 220 
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